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EXECUTIVE SUMMARY
Vermont Twenty Year Electric Plan 2005

Thisis Vermont’s Twenty Year Electric Plan 2005. This document replaces the previous Plan
adopted in December 1994.

This Plan serves to help guide utilities in their own planning activities by establishing a standard of
planning and analysis for utilities. The Plan supports and guides Department actions in public
advocacy before the State and federal regulators. Similar to prior plans prepared by the Department,
this Plan is not a prescriptive resource plan. Severa resource portfolios are, however, presented in the
document for reference and discussion. The Electric Plan is designed to help guide utilities and the
state to operate in a coordinated manner consistent with legislated goals and a supportive regulatory
and policy environment. Aswith prior eectric plans, this Plan provides broad guidance to utilities,
regulators and policy makers to move the sector into the future.

Since the establishment of the Department’s last Electric Plan in 1994, the industry has been
transformed. Ten years ago, wholesale energy was centrally dispatched based on costs. Today, there
is a competitive wholesale market for electricity with dispatch determined by the bid-in prices. Area
specific market-clearing prices rather than generator costs now form the basis of market settlements
between buyers and sellers.

At theretail level all of the neighboring states in the region have moved to retail choice. Vermont's
electric sector remains a vertically integrated monopoly environment.

Major challenges ahead include the replacement of major power source contracts representing roughly
two-thirds of the Vermont energy mix in the period from 2012 and 2015. Many individua Vermont
electric utilities face major resource decisions even sooner. Steps taken today by the State, Vermont
utilities, and other stakeholders today will create opportunities for addressing tomorrow’ s challenges.

Vermont is already confronting major decisions in relation to transmission and distribution constraints
in the state. Ten areas of the State have been identified as constrained areas and are the subject of
investigation. Continued growth in the Northwest region of the State will likely continue to present
fresh reliability challenges in the next decade. Addressing those challenges in a least-cost manner
may require an early understanding of the potentia transmission solution so that both generation and
efficiency services may provide a portion of the solution.

A Chapter-by-Chapter summary of the Plan is provided below.

Chapter 1-- Charting Vermont's Electric Energy Future

This Chapter establishes the guiding principles and goals for this Plan and the resulting actions of
Vermont utilities, the State’ s Energy Efficiency Utility, regulators, and other stakeholders and industry
participants. In order to be in compliance with the Electric Plan and for determination of compliance
with 30 V.S.A. Section 202(f), 248(b)(6), and other statutes, utilities must follow the provisions of
Docket 5270 and other Board Orders as well as Appendix A of this Plan.

Subsection 202(b) of the Statute establishes that this Plan shall serve as the basis for electrical energy
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policy based on the lowest present value life cycle costs, including environmental and economic
costs.!

Electric policy in Vermont is part of a State Energy Policy, which requires,

...to the greatest extent practicable, that Vermont can meet its energy service needs in a manner
that is adeguate, reliable, secure and sustainable; that assures affordability and encourages the
state's economic vitality, the efficient use of energy resources and cost effective demand side
management; and that is environmentally sound?

Chapter 2 -- Context for Vermont's Electric Energy Planning

Over the last decade, the industry has been transformed at the wholesale level to a competitive market.
Current wholesale market conditions can be characterized by significant price volatility, a heavy
dependence on fossil fuels and associated price volatility, and substantial capacity (or overcapacity) in
relation to the underlying New England load.

In the mid-to-late 1990s, Vermont, along with many other states considered a move to retail choice.
State initiatives during that period were predominantly focused on states and regions with high retail
electric rates. In the end, some 17 states opened their markets to retail choice, including al of our
New England and Northeast neighboring states. In certain states, the reforms were complete failures,
characterized by volatile wholesale and retail prices, bankruptcies, and, ultimately, suspended. Other
states have had a more positive experience. However, the base of experience from which Vermont
can draw is still fresh and evolving.

Amidst these changes, Vermont remains a vertically integrated regulated monopoly. There are
currently 21 electric distribution companies. Four of these companies are investor-owned companies,
two are electric cooperatives (ratepayer owned) and the remaining 15 are municipally-owned and
operated, including Burlington Electric Department. In addition to the 21 electric distribution
companies, Vermont has one bulk transmission company (VELCO) that is wholly-owned by
Vermont’s electric distribution utilities. VELCO currently owns and operates 534 miles of
transmission lines, 25 substations, and a 200 MW HVDC converter.

Other important institutional features of the existing environment include: the Vermont Public Service
Board, which regulates Vermont's electric distribution companies and the sector; the Department of
Public Service, which is charged with public advocacy and the development of this Plan; the small
independent power producers and VEPPI (their purchasing agent); the State’'s Energy Efficiency
Utility; and the Vermont Y ankee Nuclear Power Station in Vernon.

Vermont does not operate as an island, but is connected to aregional power pool that is operated and
managed by aregiona entity, currently the Independent System Operator for New England (1SO-NE),
but soon to be transformed to the Regional Transmission Organization for New England (RTO-NE).
The regiona grid and markets ultimately fall under the jurisdiction of the Federal Energy Regulatory
Commission (FERC).

130 VSA 202(b) and 218c
230 VSA 202a
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Chapter 3-- Current and Forecasted Demand for Electricity

On a statewide basis, historic demand for electricity grew at a pace of almost 4% annually from 1977
through 1989. During the decade from 1990 through 2000, the growth in electricity demand slowed to
arate of growth of about 1.5% annually. Recent patterns show even slower growth. From 2000 to
2003, the pace of sales growth in electricity demand had slowed to an annual rate of about 0.3%.

Growth in peak demand has remained fairly steady in relation to winter peak, but the summer peak
has grown rapidly. 1n 1990, the winter peak was approximately 1,000 MW. On December 20, 2004,
Vermont achieved a new peak of 1,086 MW, surpassing the January 2004 peak of 1043 MW.
Vermont’s summer peak was only 805 MW in 1999. By the summer of 2002, the summer peak
temporarily exceeded the winter peak reaching a high of 1,023 MW.

Electric load growth in the State has substantially slowed in recent years and growth in electric energy
demand is projected to continue at a pace of roughly 1% for the coming 20 years. Peak demand
should keep pace with energy demand. Wholesale electricity prices are expected to decline dlightly in
the next few years before returning on a gradual incline over the term of the Plan. Considerable
uncertainty in the underlying direction of wholesale natural gas prices will continue to affect the
regional wholesale price of eectricity in New England.

Chapter 4 -- Existing Supply Resour ces and Policy | ssues

Vermont currently enjoys a stable long-term supply mix. Vermont utilities have fixed commitments
from Hydro Québec (HQ) and Vermont Yankee (VYY) that supply about two thirds of the energy used
in the state. Roughly 15% of the electricity in Vermont comes from small renewables (less than 80
MW), including biomass, wind, hydro, landfill methane, and now farm methane. Therefore, including
Hydro Quebec, roughly half of the State’s energy comes from renewable sources. Less than 20% of
our energy istied to fossil fuels. As noted earlier, the bulk of our current commitments are not due to
expire until the period between 2012 and 2015.

Chapter 5-- Emerging and Sustainable Energy Technologies

The volatile nature of wholesale energy prices, driven in large part by underlying fossil fuel price
volatility and concerns for the environmental cost of traditional energy sources, has created ever
increasing emphasis on the need for the region to diversify away from traditional large central power
stations, especialy those fueled by fossil fuel sources. While Vermont’s own mix is stable, there is
mounting recognition throughout the region on the need to develop a more sustainable portfolio of
sources in the region.

Chapter 5 describes current technology initiatives in Vermont, including efforts to develop more wind,
landfill methane, and solar energy, among other sources that may be commercially viable even in the
current environment. Sustainable technologies include both utility-scale projects, and smaller scale
generation that can be cost-effective for consumers when coupled with grant programs and net
metering.

There are awide variety of mechanisms for stimulating the development of sustainable energy
technologies, such as: portfolio standards combined with tradable credit programs; grant funded
mechanisms; tax incentives; ratepayer funded mechanisms like net metering; and voluntary programs,
such as the CVPS Cow Power ™ program.
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Northern New England, with its ample forests, windy ridge-tops and numerous rivers would appear to
have an advantage over other New England states in their ability to produce renewable energy. This
fact should not be lost on policy makers. It islikely that the three northern New England states could
host a large share of the renewable resources necessary to meet the needs of the region. Further,
Vermont has a significant number of renewable energy based businesses with the ability to serve a
developing market for both residential and utility sized applications.

Vermont can play an important role within the region by complementing neighboring initiatives to
promote sustainable electric energy. In the shorter term, Vermont seems likely to play an important
role in helping to meet regional demands for sustainable electric energy through tradable credit
programs in connection with state portfolio requirements and green pricing. With growth in new
loads and as major source contracts begin to expire in 2012, Vermont should continue to provide its
role as aresponsible regional neighbor and meet an appropriate share of its own needs through
sustainable energy sources. These efforts can be complemented by continued efforts to promote the
development of smaller-scale sources in connection with tax-incentives, targeted grant funding,
voluntary ratepayer programs, and ratepayer supported mechanisms like net metering.

Chapter 6 -- Demand Side Management, Energy Efficiency, and Conservation

The Department of Public Service has worked through a variety of mechanisms to ensure the
development of cost-effective energy services. Included among the many programs and initiatives are
building standards and guidelines, state and regional pricing initiatives, targeted demand-side-
management programs, and system-wide DSM programs that remain the responsibility of a statewide
entity known as the Energy Efficiency Utility (EEU).

The EEU’ s total expenditures during the first three years of operation were $25.4 million, which
resulted in 101.6 thousand MWh savings in generation annually over an average 14.5 years® This
means the average EEU cost per kWh is 2.8 cents. As a comparison, the average cost of wholesale
market power in New England in 2002 was about 3.6 cents per kwWh. Today, the average cost of
wholesale market power is roughly 5.7 cents per kWh. Amidst the success, some argue that even
more money can be spent to save dectricity through the EEU.

Despite the success of the EEU, it remains important for both ratepayer interests and supporters of the
EEU that concerns of the EEU’ s skeptics be adequately aired and that all issues associated with
savings claims, rate impacts, and ongoing program emphasis continue to receive an ongoing vigorous
review. Thisis no different from any other ratepayer funded utility program. Uncertain savings
measurement and ratepayer equity concerns distinguish EEU programs from other utility services that
can be directly metered and applied to ratepayers in proportion to services rendered. The Plan
recommends institutionalizing broader involvement and/or better outreach among all those concerned
with savings calculations and program design of the EEU.

Rate impacts are important to better understanding the degree to which non-participants are affected
by EEU programs. Higher rates, resulting from the funding of EEU programs, can serve to exacerbate
equity concerns associated with the EEU. Additionally, higher wholesale energy pricesin certain
areas of the state may be better targeted by the EEU to benefit all ratepayersin the State. The Plan
recommends a thorough analysis of rate impacts that give due consideration to include all “system
benefits’. The Plan also recommends that T& D constrained aress are adequately addressed in

3 The EVT amounts here include the Customer Credit Program results.
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development of efficiency programs by the distribution utilities and the EEU.

Energy efficiency programs are designed to target end uses and savings opportunities up to the level

of avoided costs. Estimates of avoided costs, however, can vary over time and can vary significantly
in constrained areas. As noted above, avoided costs can be higher in constrained areas. Current
estimates of avoided costs are old and require updating. The DPS and stakeholders need to ensure that
these costs are periodically reviewed on atimely basis and reflect appropriate differentiation for
geographically constrained areas.

Finaly, proper planning and decision-making requires a closer integration of distribution utility
activities with activities of the EEU. Distribution utilities can help inform the EEU priorities and
planning by highlighting areas where earlier intervention can reduce the burden to ratepayers. The
distribution utility may also rely on the EEU for additional services to meet the DU’s own obligations
for delivery of programs beyond the system-wide programs that are the EEU’ s responsibility.
Additionaly, the EEU can help prepare the distribution utilities to better understand the impacts of
efficiency programs on current and future load.

Chapter 7 -- The Bulk Power Transmission System and Standard Market Design

On August 14, 2003, large portions of the Midwest and Northeast United States and Ontario, Canada,
experienced an electric power blackout. The outage affected an area with an estimated 50 million
people and 61,800 MW of electric load in the states of Ohio, Michigan, Pennsylvania, New Y ork,
Vermont, Massachusetts, Connecticut, New Jersey and the Canadian province of Ontario. The
blackout began a few minutes after 4:00 pm Eastern Daylight Time (16:00 EDT), and power was not
restored for four days in some parts of the United States. Parts of Ontario suffered rolling blackouts
for more than aweek before full power was restored. Estimates of total costsin the U.S. range
between $4 billion and $10 billion (U.S. dollars).*

Providing reliable electricity is an enormously complex technical challenge, even on the most routine
of days. It involves rea-time assessment, control and coordination of electricity production at
thousands of generators, moving electricity across an interconnected network of transmission lines,
and ultimately delivering the electricity to millions of customers by means of a distribution network.

Vermont’s high voltage transmission system (lines rated 115kV and above) is about 540 line miles.
Vermont’s transmission system is an integral part of the power delivery network in New England,
which in the past decade has undergone significant changes in the pricing and provision of
transmission service. There are major regional initiatives that are proposed or underway which will
influence planning methods and decisions for selecting new transmission and supply resources in
Vermont. The Plan addresses Vermont’s bulk power delivery system in the context of these structural
changes.

Vermont’s current contracts with HQ also have important implications for the reliability of Vermont’s
transmission system. Presently, system reliability at high load periods requires the flow of at least 200
MW from HQ over the Highgate interface into northwest Vermont. If these current contracts and the
associated flows through Highgate are lost, a need would be created for either additional transmission
investment, significant new generation in the northwest portion of the state, or specific wheeling and
contractual arrangements designed to keep this interface active.

Transmission isintegral to the State's long term plans not only for reasons of network reliability, but
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also for providing Vermont options for replacement power supplies when existing contracts expire.
Already, ten areas of the state have been identified as areas where local distribution and/or
subtransmission, and possibly high voltage transmission systems are or soon will be unable to reliably
serve areaload. Under this Plan, the Department proposes that VEL CO prepare a long-term network
expansion plan that will serve to identify long term transmission needs. Such a plan will help assure
the least cost delivery of eectricity services. The network expansion plan will serve as the foundation
from which Vermont's electric distribution companies and VEL CO will be asked to acquire the
combination of efficiency services, traditional generation, distributed generation, and/or T&D
upgrades necessary to deliver service at the lowest cost.

Chapter 8 -- Resource Planning and Decision-making

Under 30 V.S.A. "218c”* each regulated electric or gas company is required to prepare and implement
aleast cost integrated plan for provision of energy services to its Vermont customers. Public Service
Board (PSB) Orders, beginning with Docket 5270, define requirements that a utility's complete
Integrated Resource Plan (IRP) should meet in order to pass the Department of Public Service (DPS)
review and comply with the PSB's approva requirements. Appendix A of this Plan establishes the
detailed requirement for electric utility IRPs.

Resource selection does not begin and end with the processes and standards of integrated resource
planning. Rather the planning process is an ongoing decision-making process. Under IRP, decision-
making must be least cost. However, the framework for determining what is in fact least cost must
account for the uncertainties and multiple contingencies. Chapter 8 and Appendix B highlight a
decision-making framework for addressing uncertainties and multiple contingencies.

A particularly challenging area for decision-making isin its applications to devel oping resource
solutions to meeting capacity requirementsin local areas. Thisis known as Distributed Utility (DU)
planning. The choices involved can include a variety of resource types, typicaly comparing local
generation and Demand Side Management (DSM) against traditional central station generation and
transmission and distribution infrastructure. Appendix F of this Plan provides the guidelines that
cover DU planning.

430V.S.A. § 218c. Least cost integrated planning

(a)(1) A "least cost integrated plan” for aregulated electric or gas utility isaplan for meeting the public's
need for energy services, after safety concerns are addressed, at the lowest present value life cycle cost,
including environmental and economic costs, through a strategy combining investments and expenditures
on energy supply, transmission and distribution capacity, transmission and distribution efficiency, and
comprehensive energy efficiency programs.

(2) "Comprehensive energy efficiency programs" shall mean a coordinated set of investments or program
expenditures made by aregulated electric or gas utility or other entity as approved by the board pursuant to
subsection 209(d) of thistitle to meet the public's need for energy services through efficiency, conservation
or load management in all customer classes and areas of opportunity which is designed to acquire the full
amount of cost effective savings from such investments or programs.

(b) Each regulated electric or gas company shall prepare and implement aleast cost integrated plan for the
provision of energy servicesto its Vermont customers. Proposed plans shall be submitted to the DPS and
the PSB. The PSB, after notice and opportunity for hearing, may approve a company's least cost integrated
plan if it determines that the company's plan complies with the requirements of subdivision (a)(1) of this
section.
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Chapter 9 -- Designing Resour ce Portfolios for 2015, 2025 and Beyond

Similar to the prior electric plans, the current Plan presents only hypothetical resource plans showing
possible future resource mixes. This plan does not and cannot prescribe a specific electric supply
portfolio for Vermont utilities. The electricity market is complex and ever changing. Utility
managers are expected to develop a sound decision-making framework that assures sound planning
and decision-making at the time that decisions can or must be made. This Plan established the
framework for sound decision-making by utility managers in this canplex environment.
Nevertheless, the Plan presents an illustration of a potential future resource mix based on a
collaboration of industry participants and stakeholders in a workshop.

Today, Vermont's electric portfolio is heavily concentrated in just tw o resources: Hydro Québec (HQ)
and Vermont Yankee (VY), which supply two-thirds (about 600 MegaWatts (MW)) of the state’s peak
electricity demand. Specificaly, for 2002, the electricity sources were 34% Nuclear, 32% HQ, 13.5%
System (Market), 6.5% DSM, 64% Small Hydro (Instate), 4.6% Other Renewables, 1.5% Oil and 1%
Gas.

The collaborative mix in 2015 presents a mix comprised of 7% Connecticut River Hydro, 3% onsite
generation, 15% DSM, 35% “instate” resources, and 40% “market” purchases. For 2025, the
collaboration revealed a resource mix comprised of 5% Connecticut River Hydro, 2% Solar, 3%
Onsite, 20% DSM, 35% Market, and 35% I nstate.

Chapter 9 aso begins to define the steps that will need to be taken by uitilities in the future to obtain
the electric portfolio that Vermont will need in 5, 10, and 20 years from now. There are a number of
concrete steps that can be taken to begin to address Vermont’ s future energy needs.

Chapter 10 -- Strategiesto Control Electric Costs and Action Plan

Access to affordable electricity is a concern for all classes of electric ratepayers. Vermont rates are
over 50% above the national average. Within the region, Vermont is more competitive but remains
above the regiona average by roughly 9% for residential customers, about 5% for commercia
customers, and, on a statewide average, less than 1% for industrial customers.

Some aspects of our costs are beyond our ability to directly control. Vermont and other states in the
region do not enjoy access to low cost energy sources that are available in many other parts of the
nation, in part due to low cost federal power projects. Nevertheless, there are areas where Vermont
has some control over our costs and an ability to remain competitive within the region, and, given our
other advantages, remain competitive overall. Areas where we may be able to contain costs and
improve the affordability of electricity services include the following:

Effective resource selection and decision-making (See Chapter 8 for afull discussion of this
category);

Energy portfolio diversification (See Chapter 9 for a full discussion of this category);
Alternative performance-based regulation systems and benchmarking;

Regulatory clarity;

Efficient rate designs,

Low-income electric assistance;

Retail choice (See Chapter 2 for additional information on Retail Choice);

Public-private partnerships to secure low-cost electric supplies,
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Utility consolidations; and
Buy down of QF contracts.

Over the next twenty years, the electric industry will continue to evolve in ways that appear likely to
defy prediction. Over the short run, the industry is poised for new challenges presented by a cascade
of wholesale market reforms. Ongoing policy and regulatory reforms within the region, changesin
market design, and the uncertain wholesale market now predominate in a sector long understood to be
stable and reasonably predictable.

Vermont must establish strategies and actions that reflect Vermont values, while accepting the
realities of changein front of us. The strategies and action plan presented below represent ways of
advancing Vermont’s values in the face of changes and market uncertainties ahead. In light of current
circumstances and the changes highlighted here, the following priorities and actions arerecommended
in this Plan.

Diversification -- Electric utilities need to begin the process of planning for the replacement
of major power sources that are due to expire in the next decade. Vermont can begin that
process by expanding the pool of potential opportunities now.

Lower Costs-- Vermont has high rates and high electric costs. Vermont ranks poorly in
relation to both the nation and the region in the rates for electricity. High rates present a
challenge for businesses that depend heavily on electricity and compete globally. High costs
also present challenges for low-income families.

Clean Energy -- Vermont places high value on sound stewardship of the environment. For
this reason, its electric plan should promote the establishment of an ongoing clean source mix.

In addition to the priorities listed above, the state should undertake a list of studies and actions
identified in each of the sections of the Plan. The Department intends to embark on future planning
and stakeholder activities to further define and develop the policies and programs highlighted above,
and to address the challenges of replacing existing sources in the next decade.
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CHAPTER 1: Charting Vermont's
Electric Energy Future

INTRODUCTION

The Vermont Twenty Year Electric Plan 2005 lays out the State's long-range goals for electric energy
and anayses from a statewide perspective of the current status of the State's electric utility industry
and the primary factors that may influence it over the planning horizon. Strategies and recommended
actions are also set out in this Plan, along with a set of guidelines for utility Integrated Resource Plans
(IRPs). After assessing recent historic information about Vermont's electric energy use, combined
with analysis of economic, social, and industry trends and legidated state policies for utility service
and energy matters, the DPS adopts this Plan for directing its own actions and as Vermont's policy
document for electric utilities.

In addition to presenting policy, recommendations, and genera direction, the Plan presents severa
hypothetical plans that the state could follow in order to meet anticipated demand for electric energy
over the planning horizon at lowest societal cost. In order to be in compliance with the Electric Plan
and for determination of compliance with 30 V.S.A. Section 202(f), 248(b)(6), and other statutes,
utilities must follow the provisions of Docket 5270 and other Board Orders as well as Appendix A of
this Plan.

The Electric Plan becomes the electrical energy portion of the State’ s comprehensive Energy Plan.
Completion of the Energy Plan, will follow the development of the Vermont Twenty Year Electric
Plan 2005.

THE PLANNING PROCESS

The preparation of this Plan began in 2001 with two public meetings in Montpelier. Subsequently in
June and August of 2002 the DPS issued information requests to Vermont’s electric utilities to gather
input on their issues and concerns related to the development of the fourth edition of the Plan.

It isimportant to note that this process was conducted against a backdrop of uncertainty and turmoil in
the electric markets. The electric industry restructuring experiment was being severely tested in
Cdlifornia. Energy companies were entering into bankruptcy proceedings and their executives were
facing indictments. In New England the wholesale energy market rules were, and are, continuing to
undergo transformation. The playing field and the rules of the game were and still remain in a state of
change. Againgt this background the DPS released a Draft Plan in December of 2003.

The expiration of two key long-term sources of energy supply (Hydro-Quebec contract and Vermont
Y ankee) within the planning horizon adds a significant amount of uncertainty and presents a unique
planning challenge. While these resources have the potentia to be extended beyond their current
contract life, there is a high degree of uncertainty regarding that possibility. The Draft Plan served the
purpose of stimulating public interest in the process and outcome. Five well-attended public hearings
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were held in early January of 2004. Meetings were held to share plans with the public and gather
input in Burlington, Montpelier, St. Johnsbury, Rutland, and Brattleboro. Additionally in an
unprecedented action in the Department’ s planning process three workshops were held, one each in
January, February and March of 2004. Attendees represented the entire spectrum of stakeholders.
Represented were utilities, environmental groups, industry and commerce, ski resorts and members of
the public.' This portion of the process was a useful vehicle for the exchange of information and
discussion of differing points of view.

In August, the Department prepared a Public Comment Draft that was released on August 6, 2004.
The Department received further guidance and comments from a variety of sources in meetings and
through written submissions. The culmination of the public process isreflected in a Final Draft. The
Final Draft was released on December 3, 2004. Hearings on the Final Draft occurred on December
14, 15, and 16 in Brattleboro, Burlington, and Montpelier. During this same period, the Department
received comments on the Plan from dozens of groups and individual members of the public,
environmental organizations, renewable technology advocates, private utilities, utility cooperatives,
the EEU, staff of the Public Service Board, and VELCO staff.

In addition to input from interested parties and the public, Vermont's energy planning is based on
research and modeling. In order to plan for meeting the State's future electric needs, the Department
developed load forecasts.

The Department's analysis has been prepared on a statewide basis. Findings in the base case and
alternative cases are presented here and recommended for the State' s utilities to consider in the
preparation of their respective Integrated Resource Plans (IRPs), although load forecasts, supply
planning and IRPs developed by each utility must be based on analysis of what is cost-effective for the
utility's specific customer base and distinct operating situation.

This Plan is an effort to reflect and guide electric resource plans based on well-established goals for
Vermont's electric energy planning and statutory requirements. Within this framework for the State’s
electric energy planning, the Department has developed demand forecasts, assessed Vermont's current
situation, and highlighted potential resources and supporting policies to meet future needs. The

State’ s supply-side resources and demand-side resources (those currently available and those that are
likely to be available in the near future) have been investigated. Certain transmission and distribution
improvements that will help enable the state to meet its long-term goals are also presented. Resources
for meeting the State's base case and alternative cases are presented along with a set of recommended
actions that can serve as a guide for decision making by the Department, utilities, state government,
and energy policy makers.

In addition to presenting policy, recommendations, and general direction, the Plan presents several
illustrative strategies that the state could follow in order to meet anticipated demand for electric
energy over the planning horizon at lowest societal cost. This effort was in response to significant
concern expressed by stakeholders and the public regarding the expiration of the HQ and VY
contracts. In preparing these aternative plans, long term statewide demand and inventories of current
and potential resources that could meet the State’ s electricity needs over the long term were identified.

! Attendees: Agency of Natural Resources, Associated Industries of Vermont, BED, BERC, CA Efficiency,
CVPS, Energy Project, EVT, GMP, Grimason, IBM, Kassel Saunders, Nonse Associates, Orleans Electric,
Pace Law School, PSD, REV, Shems Dunkiel, Sierra Club, Stratton Mountain Resort, Sugarbush Resort,
UVM, VEC, VEIC/ EVT, VEPPI, VGS, VLA, VNRC, VPPSA, VPIRG, VSAA, VT Chamber of
Commerce, VT Forest, Parks, WEC, and members of the public.
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These resource portfolios will also vary with the passage of time, circumstance, changing fuel prices,
and technologica changesin existing and emerging supply and demand-side technologies. In order to
be in compliance with this Twenty Year Electric Plan and for determination of compliance with 30
V.S.A. Section 202(f), 248(b)(6), and other statutes, utilities must follow the provisions of Docket
5270 and other Public Service Board Orders as well as Appendix A of this Plan.

ROLE OF THE PLAN AND THE DEPARTMENT’S PLANNING

This Plan and the Department’ s planning initiatives attempt to further the goals and direction
established in legidation. Asit was framed in last update to the plan, the planning role of the
Department is as follows:

Planning at the Department provides information and guidance to
Vermont utilities, other decision makers, and the General Assembly;
establishes a standard of planning and performance for utilities; and
supports and guides Department actions in public advocacy and the
purchase and sale of power.

The Plan itself is an instrument of the legidature designed to help guide utilities and the state to
operate in a coordinated manner consistent with legislated goals and a supportive regulatory and
policy environment. The Plan guides the Department’s own advocacy before the Public Service
Board and informs utilities on regulatory matters.

This Plan does not attempt to prescribe specific resource decisions for utilities. The utilities
themselves are ultimately responsible for making sound resource decisions at the appropriate time and
for ensuring that the commitments made adequately account for potential uncertainties and
contingencies that may arise. The dynamic nature of energy markets, including technology change,
volatile fuel prices, and uncertain user demands dictate timely and responsible decision-making from
managers that closely monitor the situation. This Plan defines some of the planning and decision-
making processes that utility managers should undertake to ensure sound decisions in a complex and
changing environment.

AUTHORITY VESTED IN THIS PLAN

This 2005 edition of the Plan supersedes the previous versions as the standard by which the DPS
measures Vermont utility actions in al matters that may come before the Public Service Board (PSB)
for determination of consistency with the State's electric energy plan, for determining whether a
utility's filed Integrated Resource Plan (IRP) should be approved, and for the standard of being
consistent with the "general good of the state."
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VERMONT ENERGY AND ELECTRIC POLICY

This Plan is guided by and conforms to the goals of energy and electric policy as contained in
Vermont Statutes.

Electric policy in Vermont is part of a State Energy Policy, which requires,

...to the greatest extent practicable, that Vermont can meet its energy
service needs in a manner that is adequate, reliable, secure and
sustainable; that assures affordability and encourages the state’s
economic vitality, the efficient use of energy resources and cost effective
demand side management; and that is environmentally sound?

Subsection 202(b) of the Statute establishes that this Plan shall serve as the basis for electrical energy
policy, but based on the lowest present value life cycle costs, including environmental and economic
costs’

Consistent with the statute, the Plan attempts to meet Vermont's electric energy needs in a manner that
is efficient, adequate, reliable, secure, sustainable, affordable, safe, and environmentally sound, while
encouraging the State's economic vitality and maintaining consistency with other state policies.

There are complex interactions among these policy goals. With the exception of public safety and
reliability, which takes some precedence, the objectives must be carefully balanced so that thereis
steady and systematic progress toward attaining them, individually and collectively. This Plan aso
includes guidelines, and recommendations, al aimed at directing progress toward an overall set of
strategies and actions. As the State's electric utilities renew their long-range planning efforts,
incorporating objectives, gods, guidelines, and recommendations from this Plan, the state can move
closer to achievement of these overall goals.

EFFICIENT electric energy service is an objective of Vermont's energy planning process. |mproved
efficiency leads to reduced energy costs, enhanced environmental quality, and improved security.
Energy efficiency does not mean reduced comfort or convenience, but achieving the same or greater
comfort, productivity, or other useful result while using less energy and minimizing waste.

ADEQUATE dlectric energy service means that there is sufficient electric energy to meet the needs of
Vermont's businesses and residents as the state economy grows and expands. To assure the adequacy
of Vermont's electric energy, we must recognize that there are some energy needs for which electricity
is uniquely suitable.

RELIABLE €electric energy service means that consumers experience minimal service interruptions,
in terms of frequency and duration, and minimal impairments in power quality. Traditionaly, the
focus has been on avoiding generation deficiencies or cascading transmission failure. Utilities have
strived to maintain generating capacity reserves sufficient to keep the probability of disconnecting
firm customers at a below an average of once in ten years.*

230 VSA 202a

330 VSA 202(b) and 218c

* Although progress has been achieved in these areas, the biggest blackout in history on August 14, 2003
brought much of the economic activity in the northeastern United Statesto ahalt. At 4:11pm EST, the
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From today's perspective, meeting Vermont's electric energy needs in a reliable manner involves
assuring that demand for power does not outpace availability and that fuel supply, demand side
resources, transmission and distribution systems, and generating sources are available and functioning.
In addition to managing the risks of generation interruptions, outages due to transmission or
distribution system failures as well asimpairments to power quality must be minimized.

SECURE €lectric energy service means being prepared for an uncertain future with aternative
options and choices, given that neither electrical needs nor availability can be predicted precisely. The
realities of global security concerns present major challenges over the planning horizon.

Vermont needs to continue promating diversification of its resources for meeting electric energy
needs. Diversification minimizes the risks associated with any single type of resource and allows the
set of resources to be more easily adjusted as circumstances change. Cost-effective energy efficiency
investments provide a primary resource for promoting security, establish flexibility, and give Vermont
the time to adapt to uncertainties. Diversification of supply resources means not only seeking
diversity of fuels and operating characteristics, but also diversity in the length and expiration dates of
power supply contracts. The Vermont power supply mix must contain an appropriate balance between
long-term and short-term commitments to provide for security, without sacrificing flexibility and cost-
effectiveness.

SUSTAINABLE electric energy service means maintaining service and maximizing the quality of
that service in a manner that is consistent with efforts to protect the quality of the environment over
time. Sustainable electric energy service is both economically and environmentally viable on a
continuing basis. Meeting Vermont's energy needs in a sustainable way, as caled for in statute,
means making a long-term commitment to maintain the appropriate contributions from renewable
resources and minimizing our dependence on imported fossil based fuels and other resources that are
subject to dramatic price changes and the possibility of supply disruptions.

Coordinated planning and investment in all cost-effective efficiencies can manage the need for fossi
fuels, exposure to risk, and the demand for energy. However, planning and efficiency cannot generate
energy or provide new sources of power for meeting the needs of the 21st century. The major energy
sources that can be considered technologically viable and ecologically acceptable for the long term are
renewable ones that include biomass, solar thermal, photovoltaics, wind power, and hydroelectric
power. Eventualy, later this century, we may be able to transition to a “ hydrogen economy,” in which
society’sreliance on fossil fuels comes to an end. These sources, and possibly others that become
technically feasible, represent long-term options for a safe, secure, and sustainable power supply. As
we make the transition to new technologies, evaluating the use of natural gas and new, cleaner cod
technologies with existing and future environmental standards can be part of our strategy. The need to

sudden plunge into darkness was a reminder of just how much we depend on electricity for much of our
activities. Although Vermont did not suffer extensive blackouts, thanksin large part to the actions of 1SO-
NE, VELCO staff and other favorable local factors, there were only sporadic outages. The changing
industry structure in New England, from the deregulation of electric marketsin all New England states
except Vermont, to the formation of 1SO-NE and comp etitive wholesale power markets, has increased the
complexity of maintaining areliable transmission system, even as the importance of doing so has only
increased. We envision an ongoing discussion with utility managersin Vermont and our peers across the
country to implement measures to identify areas of vulnerability and to shore up grid security. We must
find ways to establish amodern “smart grid” that is flexible and effectively employs distributed generation
technologies.
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achieve increasing amounts of source diversity, especialy for baseload supply is a challenge that
Vermont shares with the entire nation.

AFFORDABLE electric energy depends on the interactive relationship between energy costs and the
economy. Energy costs are determined by the amount of energy used and its price. The fundamental
purpose of Vermont's energy planning process is to provide electric service to consumers at the least
total cost to society. Each utility must develop a complete picture of its options for providing least-
cost service, supply options, and transmission and distribution upgrades while considering present and
future imperatives to minimize environmental effects from power production and distribution.
Implementing least-cost options is the best strategy for keeping electric energy affordable, particularly
for low-income customers, and promoting economic conditions in which business can compete in a
global economy and create new jobs.

Affordability is an issue of cost in relation to income. Proper pricing signals that reflect underlying
cost and avoid subsidies among customer groups can encourage consumers to use electricity in a
manner that is both economic and efficient. Efficient use of the resource is a key component to
controlling costs and therefore in providing affordable electricity service to Vermonters. Affordability
(and the resulting benefits to ratepayers and the State’s economy) can be advanced both by controlling
utility costs and by improving the efficiency of energy use. Both of these objectives can be advanced
by sound least cost planning as provided in Vermont law. Sound, flexible rate designs can aso
contribute to these objectives and enhance economic vitality as well.

Vermont should continue its commitment to affordable energy by working to overcome barriers to
low-income customers' participation in Demand-Side-Management (DSM) programs and further
coordinating utility low-income initiatives with assistance and services available through the
Community Action Agencies that coordinate the Vermont Weatherization Assistance Program.

SAFE €electric energy takes into consideration protection of public health and safety when evaluating
options for sources, uses, and distribution of electric energy. The range of issues and concerns
associated with electric service has taken on new meaning and added dimension with the events of
recent years.

ENVIRONMENTALLY SOUND eectric energy supply minimizes or avoids environmental
degradation. Enhancement and conservation of our natural resources and mitigation of the impact of
necessary energy production and use on air, water and land are basic governmental responsibilities.
Planning for future electric energy needs must also address air and water quality objectives.
Vermont's energy future should be environmentally sound and strive for consistency with
environmental laws and regulation at the federal and state levels.

ENCOURAGING ECONOMIC VITALITY means supporting the State's policy and plans for
economic progress. Energy policy should seek out ways to reduce the price premium Vermonters pay
for their electricity so as to increase economic development potential, while continuing a commitment
to energy efficiency to reduce energy costs and preserve the quality of life that Vermonters value.

CONSISTENT WITH OTHER STATEWIDE POLICIES means that Vermont's energy planning
in general, and this Plan in particular shall be consistent with state policies, such as the process and
planning objectives of the Vermont Planning and Development Act, Act 250, and environmental and
economic development policy.
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In summary, the godls for the Plan embrace its statutory goals and attempt to strike an appropriate
balance among its statutory ends. This Plan strives to achieve these goals by promoting a safe,
reliable electric service at a competitive price.

VERMONT’S ENERGY GOALS AND RESOURCE LOCATION

The Vermont General Assembly in establishing requirements for the Department’s Electric Plan
established requirements for lowest-cost resource decisions. (See 30 VSA Section 202(b) and 218c) In
doing so, the VGA was neither technology specific, nor bounding consideration of geographic
location. Location and technology choice are decisions that should ultimately be made in a manner
that is consistent with least-cost decision criteria embedded in Statute and further defined and
interpreted in regulatory decisions.

The location of generation resources (or wire upgrades, or management of loads through DSM) closer
to the load typically strengthens system reliability and can otherwise lead to lower costs for Vermont
consumers by reducing the isolation of load pockets in constrained areas. This Plan recommends
utility resource selection and encourages policies and utility practices that serve to lower system costs
to satisfy such cost and reliability concerns. Offsetting consideration often requiring some balancing
are the aesthetic and/or environmental impacts associated with the placement of resources close to
load.®

ORGANIZATION OF THE PLAN

This Plan is organized into three parts:

BASIC PLANNING PRINCIPLES sets forth the fundamental goals and principles for electric
energy planning used by the DPS in the regulation of, and as a participant in, the State’s dectric utility
industry. These goals and principles, grounded in state law, PSB Orders, and sound management,
provide a foundation for guiding a utility's long range planning, and the action plans developed to
implement changes envisioned for the long term. Chapter 2 provides an overview of the law and
relevant PSB Orders.

SITUATION ANALY SIS devotes a chapter to each of the major components of the current status of
Vermont’s electric demand, supply, and infrastructure. The topics covered in this section are:

» Vermont’'s Demand for Electricity (Chapter 3)
» Existing Supply Resources and Policy Issues (Chapter 4)

® Caution should be exercised in pursuing policies that are technology or location driven that are not |east-
cost but assert compensating development benefits. Such benefits may or may not be outweighed by their
impacts on rates, reliability, local services, or environmental considerations. Most “jobs” should not in
any event be valued at nominal salaried levels, but rather at additional value to the state increased salaries
(all elseequal). The precise location of the jobs in question, offsetting impacts on jobs from higher electric
rates, diminished reliability and other complicating considerations typically result in the impact being
ignored or excluded from aformal cost/benefit analysis. Similarly, added “tax” revenues must be offset by
the associated demands on service.
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» Emerging Technologies (Chapter 5)
» Demand-Side Management, Energy Efficiency, and Conservation (Chapter 6)
» The Bulk Power Transmission System and Wholesale Market Design (Chapter 7)

LOOKING TO THE FUTURE presents information and direction to aid in planning and decision-
making in the context of the uncertainties of the next 20 years. Chapter 8 highlights the planning
framework for decision-making. Chapter 9 identifies possible resource futures. Chapter 10 highlights
strategies and policies designed to further goals of cost-containment and efficiency. The concluding
Chapter provides recommended strategies and actions. The topics covered in this section are:

Resource Planning and Decision-making (Chapter 8)

Designing a Resource Portfolio for 2015 - 2020 and Beyond (Chapter 9)
Strategies to Reduce Electric Prices (Chapter 10)

Twenty-Year Plan Action Plan (Chapter 11)

v vyvyy
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CHAPTER 2: Context for Vermont's
Electric Energy Planning

BRIEF HISTORY OF THE ELECTRIC INDUSTRY SINCE 1994
RESTRUCTURING AND RETAIL COMPETITION

Since 1994, the electric utility industry has seen dramatic change marked by prolonged periods of
instability. Beginning with California, a number of states embraced retail competition. In many of
those states, utilities were required to divest themselves of their generation assets, which resulted in
much contentious litigation regarding the value of those assets and the utilities' “stranded costs.” At the
same time, restructuring of regional transmission markets also began. Not only were new wholesale
market entities needed to provide a wholesale spot market for electricity, but also new rules regarding
transmission system infrastructure, generating reserve requirements, and other issues associated with
system reliability began to be addressed. Restructuring remains awork in progress, especially at the
transmission level, as will be briefly discussed later in this Chapter and in more detail in Chapter 7.

Ultimately, 17 states implemented retail choice. In certain states, the reforms were complete failures,
characterized by volatile wholesale and retail prices, bankruptcies, and, ultimately, suspended. Other
states have had a more positive experience. However, the base of experience from which Vermont can
draw is till fresh and evolving.

Like many other states, California s initial restructuring efforts engendered a drive to implement retail
competition in Vermont, which began in late 1995.

In early 1997, after years of review by state regulators and energy advocates that culminated in
proposed legidative reforms, the Vermont Senate passed S.62. This bill provided a comprehensive
restructuring package that established a process and plan for introducing retail choice in Vermont. The
bill provided for retail competition to begin October 1, 1998, but only if the Public Service Board (PSB)
determined that a set of prerequisites had been met, and had made findings on which electric services
should be offered in a competitive market and which should not.

Ultimately, the House took no action on S.62. Rather, the House created a special House Electric
Regulatory Reform Committee "to examine opportunities for reform in the electric industry." Although
the subject was again addressed in numerous legidative proposals, no bills were voted out of the
Committee. In an effort to seek further consensus and political support for restructuring, then Governor
Howard Dean convened a group of stakeholders — including utilities, businesses, low income, consumer
and environmental groups, the American Association of Retired People (AARP), and the Department of
Public Service (DPS). That group was unable to bridge the differences between the parties on stranded
cost issues.
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Figure2-1 Status of State Electric Industry Restructuring Activity - February 2003
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Today, Vermont's electric utilities remain vertically integrated and fully regulated entities. The
wholesale market environment in which their electric utilities operate has changed and imposes new
challenges for Vermont utilities and regulators. By retaining its former vertica structure, Vermont
utilities also retained its pre-existing long-term contracts and resources, including Vermont Y ankee and
the Hydro-Quebec contract. The long term stable nature of these arrangements have served to buffer
Vermont from significant immediate exposure wholesale market volatility.

BULK TRANSMISSION SYSTEM CHANGES: NEPOOL AND ISO-NE

After the 1965 electricity blackout that affected much of the eastern U.S,, the federal government
created the North American Electric Reliability Council (NERC). Under NERC, regional power pools
were created to manage variations in electricity demand and supply, and to ensure that utilities
coordinated their operations in ways that would reduce the likelihood of future blackouts. The New
England Power Pool (NEPOOL) was created in 1971. It integrated the majority of New England’'s
electric utilities and municipa systems into atight power pool, in which individual utilities no longer
independently dispatched their power supplies.? Instead, NEPOOL established a central dispatch

! Source: Energy Information Administration. http://www.eia.doe.gov/cneaf/el ectricity/chg_str/regmap.html
2 |n other areas of the country, |oose power pools were created. These power pools enforced reliability
guidelines and imposed reserve requirements on member utilitiesthat continued to dispatch their own
generating supplies.
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system that enhanced the region’s overdl reliability.

In 1996, responding to wholesale power market reforms that had begun in 1992 with passage of the
Energy Policy Act (EPAct), the Federal Energy Regulatory Commission (FERC) authorized
Independent System Operators (1SO). These were created to support market development of the electric
power industry at the wholesale level and to ensure independent, open, and fair access to the bulk power
transmission system for al wholesale electric power suppliers. In New England, the ISO is called ISO
New England (1SO-NE). It serves asix-state region consisting of Connecticut, Maine, Massachusetts,
New Hampshire, Rhode Island, and Vermont.

As part of the creation of 1SO-NE and wholesale power markets, NEPOOL s role was changed. Today,
NEPOOL is a voluntary organization, with over 200 members who are engaged in the electric power
business. Members include not only utilities, but aso independent generators, other suppliers, end-
users, and transmission providers including Vermont’s transmission provider, Vermont Electric Power
Company (VELCO).

ISO-NE currently operates under a service agreement with NEPOOL. The two organizations work
together to develop market rules and operating procedures, as well as to establish transmission tariffs for
New England’s wholesale market. NEPOOL members make up the majority of participantsin
wholesale markets, provide wholesale market supplies, and buy and sell electricity on the spot market.

WHOLESALE ELECTRIC MARKETS AND ELECTRICITY TRADING

The 1992 EPAct instituted a number of changes designed to encourage development of competitive
wholesale electric markets. EPAct broadened the field of entities eligible to generate and sell electricity
at wholesale through the creation of Exempt Wholesale Generators (EWG), and by mandating increased
non-discriminatory transmission access for such generators so they can bring their power to the market.
EPAct necessitated many changes in the organization and operation of New England’ s transmission
system, and led to the creation of 1SO-NE to oversee wholesale electric markets and equal access to
those markets.

Unlike most other commaodities, electricity cannot be stored cost-effectively. As aresult, electricity
must be produced at amost the same instant it is consumed, requiring a continuous balance of supply
and demand. Thisiswhy ardiable transmission infrastructure is so important; without it, this critical
balancing of supply and demand on areal time basis cannot be guaranteed. In this market, generators
offer quantities of dectricity they are willing to sell at specific prices. At the sametime, buyers,
including local distribution utilities and other load serving entities, bid the maximum amounts they are
willing to pay for the anticipated amount of power to be consumed. Establishing this market price
provides the basis for trading and competition among participants in the wholesale market. When
supplies are tight, prices increase, inducing suppliers to produce more and consumers to use less. When
supplies are plentiful, prices decrease, resulting in less production and normal levels of consumption.

BILATERAL TRANSACTIONS

Although spot market transactions garner much of the publicity (headlines about price spikes,), the bulk
of electric trading (about 75 % nationwide) is through longer-term bilateral transactions. These are
direct transactions between wholesale buyers and sellers for market products over specified time periods
and set prices. The contract between Hydro-Quebec (HQ) and the Vermont Joint Owners (VJO), which
begins to expire in 2015, is one example of a bilateral contract. The sale agreement between Entergy
Nuclear Vermont Yankee (VY), Green Mountain Power (GMP), and Central Vermont Public Service
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(CVPS) is another example. Unlike spot market transactions, bilateral transactions can provide price
certainty because their terms are not typically subject to the volatility of the spot market® On the other
hand, bilateral arrangements do not typically allow sellers and buyers to respond to changing market
conditions.

SHORT-TERM TRADING

Short-term trading allows participants to balance loads and generation resources on a Real-Time (RT)
spot market, or the Day Ahead (DA) market. Electricity supply and demand can be unpredictable,
owing to factors as diverse as weather extremes or the unexpected failure of a generator. Market
participants can use the DA market to hedge against additional price volatility in the RT spot market.

SPOT-MARKET TRADING

Spot trading in the RT market ensures that New England’ s supply and demand are balanced at all times.
Generators and consumers can buy and sell in the spot market to manage risk and to account for the
balance of eectricity not covered in bilateral or short-term markets. However, the spot market poses the
most risk for participants because prices can change dramatically in short order.

ISO-NE serves as the market clearinghouse for spot-market wholesale electric transactions. Like any
commodity market, the wholesale electric market establishes a price by matching supply and demand.
The clearing prices for spot market electricity, which are set every hour, are based on suppliers bidding
in specific quantities of eectricity at different prices (which builds a supply curve), and buyers offering
to purchase specific amounts at different prices (which builds a demand curve). The point where supply
equals demand determines the market-clearing price for a given hour.

Figure 2.2 presents an example of how volatile these prices can be. It shows the market clearing prices
in the Vermont zone for a 48-hour period between midnight January 15 and midnight January 16, 2004.
At that time, Vermont and New England were gripped in a severe cold spell. During this period, market
prices varied between about $50/Mega Watt hour (MWh) to over $350/MWh.

% Linkage between spot prices and contract prices can also be built into the contract. The major contracts that
currently exist in Vermont, however, to not have such alink.
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Figure2-2

Vermont Zone Hourly Market Prices
January 15 -16, 2004
($/MWh)
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ELECTRIC UTILITY INDUSTRY - MAJOR PLAYERS AND FORCES

Planning for Vermont's electric energy depends on the actions and cooperation of many different
groups. The major playersin Vermont's electric industry and their roles are briefly described below.
More detailed discussions follow in later chapters for Entergy Nuclear Vermont Yankee, LLC, the new
owner and operator of the VY nuclear plant (Chapter 4), the Independent Power Producers, (1PPs) who
operate numerous small hydroelectric facilities and the Ryegate wood-fired plant (Chapter 4), and the
Efficiency Utility (Chapters 4 and 6). Additionally, a more detailed discussion of the New England
bulk power transmission system, and Vermont's transmission operator VELCO, are presented in
Chapter 7.

VERMONT’S MAJOR ELECTRIC DISTRIBUTION UTILITIES

Vermont now has 21 electric distribution utilities, ranging in size from the Village of Readsboro
Electric Department with 412 customers, to CVPS with 144,216 customers. Electric utilities are subject
to government regulation. As regulated monopolies, the utilities can be as trustees for delivering a
public service through the franchise.

A utility's existence is predicated on the Vermont PSB finding of public good and granting the utility
certain rights and privileges in return for the utility's assumption of certain responsibilities and
obligations. This principle applies even though many of the investor owned utilities serving Vermont
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have evolved from small companies, most of which were founded in the early 1900s, before the
Vermont legidature fully established the PSB. (See Chapter 3 for further information on the history of
Vermont utilities.)

Vermont's municipally owned utilities have been established on a dightly different legal foundation
from investor owned utilities. At any time, a municipality can establish its own electric utility so long
as statutory procedures for notice and voting are followed. Once a municipal utility is founded, the
decisions about a fair price to be paid for the facilities that are taken over, investments in new facilities,
and subsequent operations are subject to the PSB review and regulation. The third type of distribution
utility, member-owned rural electric cooperative utilities, came into existence during the 1930s through
the U.S. Rural Electrification Act and the Vermont Electric Cooperatives Act in order to service
customersin rural areas that were not getting service from the investor owned utilities. Like the other
types of regulated distribution utilities, cooperatives are regulated by the PSB and assume certain
responsibilities and obligations in exchange for certain rights and privileges.

A utility's primary duty (whether publicly- or investor-owned) is attainment of the statutory goals
embodied in Title 30. The “obligation to serve” is at the heart of the relationship between the state and
its utilities. In return for the opportunity to earn a pre-determined rate-of-return, utilities are required to
perpetualy serve the electric demand within their monopoly territory. Utilities may have additional
goals through their owners, public or private, subject to fulfillment of their required statutory duties and
obligations to consumers.

A utility must, at a minimum, provide and carry out the planning necessary to continue providing
adequate service at reasonable prices and meeting industry standards for reliability and quality of
service. A reasonable price is one obtainable by diligent, effective, and efficient management,
following, at a minimum, the least-cost integrated planning and other guidelines set out in PSB orders,
statutes, and this Plan. Reasonable price will differ among utilities depending on circumstances, type of
service area, existing supplies, markets, and available opportunities for supply or alternatives to supply.

Regulated public utilities have the right to operate as a retail monopoly, to condemn property, and to
receive just and reasonable rates. The only current exception in Vermont is the DPS that has statutory
authority under 30 V.S.A. § 212ato purchase electric energy from any source and to distribute and sell
it at retail to all consumers of electricity in Vermont. Regulated utilities, the DPS, and facilities
qualifying under federal Public Utility Regulatory Policies (PURPA) legislation, and other merchant
generators can, under various provisions, sell power at wholesale to distribution utilities.

Under the current system of regulation, utilities are entitled to receive just and reasonable rates, that
include afair return on capital commensurate with the risk borne by investors. Thisrisk isnot tied
solely to capital investments in physical assets. Private utilities, through a Certificate of Public Good
(CPG), have been granted their franchises at little cost, but bear the risk of potential disallowance of
unreasonable costs. The DPS, as public advocate, will challenge unreasonable costs associated with
investments, as well as unreasonable operating expenses. It will aso challenge a utility's failure to
invest where needed. This highlights the importance of applying sound planning and management
standards to operational matters as well as long range capital planning.

Utilities are now entitled to own unregulated subsidiaries and to designate particular goods and services
to them. The unregulated subsidiaries of Vermont's largest electric utility rent water heaters while a
separate subsidiary builds wind power generation. Under the PURPA Act of 1978, utilities can be part
owners of Qualifying Facilities (QF). These unregulated subsidiaries are small power generating
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stations that can produce up to 80 Mega Watt (MW) of power. Provisionsin the 1992 Energy Policy
Act (EPAct) give utilities the option to develop another type of unregulated subsidiary, Exempt
Wholesale Generators (EWG), although no Vermont utilities have done so.

Although all of the other New England states restructured their electric industries and adopted retail
competition, the electric utility industry in Vermont continues to be vertically integrated. With the sale
of VY, Vermont utilities own little of their own generating resources. Thus, in some respects, Vermont
utilities share similar characteristics to local distribution entities in other New England states.

VERMONT ELECTRIC POWER COMPANY (VELCO)

VELCO was organized in 1956 to develop an integrated transmission system to interconnect the
numerous Vermont electric utilities and to provide them with access to economic power from the St.
Lawrence River project. Theinitial 224-mile 115 kilo-Volt (kV) VELCO system was placed in service
in September 1958. Since that time, VEL CO has expanded its facilities and services as required by the
needs of its participants and the evolution of the industry. Currently, its transmission system consists of
534 miles of transmission lines, 25 substations, and a 200 MW back-to-back High Voltage Direct
Current (HVDC) Converter. VELCO isaregulated utility, owned and controlled in various
percentages, by most, but not all Vermont retail electric utilities. CVPS and GMP own 86.3% of its
stock, with the balance owned by 14 other Vermont distribution utilities. (See Table 2.1.)

Table2.1 VELCO Ownership Shares

Percentage of

Utility Shares Ownership
CVPS 34,083 56.81%
Green Mountain 17,715 29.53%
VEC-Citizens 3,544 5.91%
Burlington Electric Dept. 3,222 5.37%
WEC 420 0.70%
Lydonville 407 0.68%
Morrisville 228 0.38%
Northfield 88 0.15%
Ludlow 88 0.15%
Stowe 79 0.13%
Swanton 74 0.12%
Johnson 20 0.03%
Orleans 16 0.02%
Hyde Park 3 0.01%

VELCO operates Vermont's bulk transmission system and represents them in power pool matters with
ISO-NE and in afew power purchases. VELCO also performs and directs planning, design, and
construction work on the Vermont bulk power transmission system as part of the integrated regional
transmission network. Their decisions on transmission line construction may affect the ability of
Vermont companies to gain access to desirable power generation sources.
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VELCO transmits power to Vermont's distribution utilities. Its rules allocate costs for energy and
capacity requirements among Vermont utilities and greatly influence decisions made by distribution
companies. VELCO tariffs and most of its operations are not directly regulated by the state, but by the
FERC. Responsihility for the efficiency of the wholesale power pool within Vermont remains largely
with VELCO, who is accountable for the successes and failures of that system.

VERMONT’S SMALL UTILITIES

Vermont is currently served by four relatively large electric utilities and 17 smaller utilities. 1n 2003,
Vermont Electric Cooperative (VEC) agreed to purchase Citizens Communications Company —
Vermont Electric Division (VED) that had been the subject of much oversight because of a number of
accounting irregularities and disregard of PSB Orders. The parent company has been restructuring itself
to focus solely on telecommunications, and has been divesting its electric, gas, and water utility
divisions for a number of years. The PSB approva of the sale of VED to VEC concluded the first half
of 2004. The combined entity promises savings to ratepayers through consolidation of operations,
coordinated distribution system planning, and improved reliability.

Small utilities have played an important role in the development of Vermont's rural communities. They
have responded to local communities needs for service in a manner that reflected the characteristics of
the local communities, the customers, and the territories they have served. Questions and concerns have
been rased about the future of Vermont's utilities. By national measures all Vermont's utilities are
relatively small electric companies. The issue raises fundamental questions over the potential trade-offs
between local control, cost and efficient and effective service delivery.

VERMONT PUBLIC POWER SUPPLY AUTHORITY (VPPSA)

Many of Vermont's smaller publicly owned utilities could not support the staff necessary to carry out
certain management functions. In addition, the planning and management needs of these smaller
utilities lacked the scope that is necessary to attract qualified applicants from these professional groups.
To address the particular needs of Vermont's smaller publicly owned utilities, the Vermont Public
Power Supply Authority (VPPSA) was created by 30 V.S.A. § 5011 in 1979 as a way to pool the
resources of Vermont's municipal and cooperative electric utilities and obtain economies of scale for
operations, planning, (including demand-side-management and |east-cost-integrated planning),
financing, wholesale power transactions, and other aspects of utility business.

VPPSA is aso empowered under 30 V.S.A. § 5011 with broad authority to contract to buy and sell
wholesale power within Vermont, as well as wholesale and retail power outside Vermont, and to issue
tax-free debt on behalf of municipa and cooperative electric utilities within Vermont. VPPSA has the
latitude to provide such services as may be required in support of the activities of its member municipal
utilities and to market its services to norrmember utilities asis deemed appropriate. VPPSA has a
wholly owned subsidiary, Vermont Energy Ventures, PPC is licensed as a retail supplier in severa
states. As of the end of 2004, VPPSA had 14 member utilities, all municipaly owned. (See Table 2.2.)
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Table2-2 Member Municipalities of VPPSA (2004)

Barton Ludlow
Enosburg Falls Morrisville
Hardwick Northfield
Hyde Park Orleans
Jacksonville Readshboro
Johnson Stowe
Lyndonville Swanton

In 1992 additional legidation was passed (30 V.S.A. 8§ 4002a) giving VPPSA authority to enter
contracts to provide all requirements service, on behalf of its member systems. Under this new statutory
provision member systems can now contract with VPPSA for all requirements service, enabling VPPSA
to consolidate their individual loads into one large system for power supply and planning purposes.
Coupled with the services VPPSA already provides, the member systems could gain many advantages
as a consolidated system. Greater efficiency and economies of scale could result from preparing a
portfolio of supply, Transmission and Distribution (T& D), and demand side resources that meet the
long-range needs of al the member systems. In 2002, VPPSA applied to be an al-requirements
provider for eight of its members, but because of alack of agreement over certain key provisions, they
ultimately withdrew their application.

In 2003, the DPS asked VPPSA to submit a combined Integrated Resource Plan (IRP) for their entire 14
utility system, so as to improve regulatory efficiency. The DPS also requested that they refile their
application to provide all-requirements service for their members, again in the interest of improved
efficiency and as away to help reduce power costs for its members.

INDEPENDENT POWER GENERATORS AND QUALIFYING FACILITIES

Vermont has a number of independently owned wholesale generators who sell power to Vermont
utilities. Independent Power Producers (IPPs) are producers of electrical energy not owned by public
utilities, but make electric energy available for sale to utilities or to the general public. 1PPs may be
privately held facilities, cooperatives such as rural solar or wind energy producers, or non-energy
industrial concerns capable of feeding excess energy into the system. The mgjority of these IPPs are
Qualifying Facilities (QF) under PURPA.

The Public Utilities Regulatory Policy Act (PURPA) of 1978 stimulated the growth of independent
power in Vermont and was designed to reduce dependence on foreign oil by encouraging small
generating resources using renewable resources. Prior to its passage, |PPs were rare. Section 210 of
PURPA changed this by requiring electric utilities to purchase energy from certain qualifying |PPs at
the utilities' avoided costs (what the utilities would have to pay, on average, for energy from other
sources.) Since these avoided costs were set by regulators based on forecasts that showed rapidly rising
electric prices, qualifying IPPs were able to secure high prices for the energy they produce. Currently,
Vermont’s IPPs account for roughly 6% to 8% of total generation and roughly seven percent of total
capacity (approximately 75 MW). Vermont's qualifying facilities under PURPA consist of multiple
small hydro facilities and a large wood-fired facility at Ryegate, Vermont. The Ryegate facility
accounts for admost half of the total generation from Vermont’s Qualifying Facilities (QF). While the
IPPs have provided reliable power through the distribution utilities to Vermont consumers, they offer
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service at relatively high prices, which has contributed to concerns about high electric rates. 1n 2003,
while contributing roughly 6% of the generation, they contributed over 12% to the total cost for all of
the generation supplied.

ENTERGY NUCLEAR - VERMONT YANKEE (VY)

The Vermont Yankee (VY) nuclear plant is a 510 MW boiling water reactor located in southeastern
Vermont. The plant first came into service in 1972. Currently it supplies about one-third of Vermont's
electric energy demand. 1n 2002, the plant was sold to Entergy Nuclear Vermont Yankee, LLC. As
part of that sdle, GMP and CVPS entered into a long-term contract to buy electricity from the plant until
2012 when the current operating license expires. That contract provides guaranteed prices to the
utilities each year, as well as alow-market adjuster, which will allow the utilities to pay lower prices,
should the price of eectricity in the New England wholesale market decline. Thus, the current contract
provides a hedge against volatile wholesale prices.

In 2003, Entergy Nuclear filed a proposa with the PSB to increase the plant’s generating capacity by
20%. In March 2004, the PSB gave conditional approval to Entergy for the up-rate. Conditions of
approval include additional ratepayer protections, should the reliahility of the plant decrease because of
the up-rate, and arequest that the federal Nuclear Regulatory Commission (NRC) conduct an
independent engineering assessment.

EFFICIENCY VERMONT (EVT)

The DPS issued areport in May 1997 proposing the creation of a single independent statewide Energy
Efficiency Utility (EEU) to deliver Vermont's energy efficiency programs. The PSB promptly opened
Docket No. 5980 to investigate the proposal. After more than 18 months of litigation, delay and a
preliminary PSB Order approving the EEU in concept in January 1999 the DPS, Vermont electric
utilities, and other stakeholders then entered a lengthy and complex negotiation process to create the
EEU.

As negotiations were under way, legidation that would clarify the authority of the PSB to create an
EEU and fund it through a separate charge on customer utility bills was working its way through the
legidature as S.137. That bill was passed in the spring of 1999. At nearly the same time (late April,
1999) the DPS, CVPS, and GMP filed notice with the PSB that they had reached a settlement.

Other utilities joined the settlement over the next two months; special agreements were negotiated with
Burlington Electric Department (BED) and Washington Electric Cooperative (WEC) to enable them to
administer programs that had the same look and feel as the seven Core efficiency programs to be run by
the EEU. The PSB approved the settlement on September 30, 1999.

The DPS facilitated a transition process in which utilities prepared information and readied staff for the
creation of the EEU. The DPS drafted Requests for Proposals (RFP) for the PSB use in selecting an
EEU, a Contract Administrator to oversee the EEU contract, and a Fiscal Agent to collect and disburse
the funds. By January 2000, Vermont Energy Investment Corporation (VEIC) was selected as the
winning bidder. VEIC commenced operation of the EEU with the name Efficiency Vermont (EVT) on
March 1, 2000.

In May of 2002, the DPS recommended statewide EEU budget amounts of $16.2 million, $16.3 million,
and $17.5 million respectively for years 2003, 2004, and 2005, and that the VEIC contract to deliver
efficiency services as EVT be extended for a second three-year cycle. The PSB, the DPS, and the VEIC
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negotiated a contract revision with new three-year budgets and new performance objectives for the
years 2003-2005. The contract was signed by the PSB on October 31, 2002.

In October 2002, the DPS proposed a one-time reduction of approximately $2,200,000 in the projected
increase of $3,000,000 in the EVT budget for 2003. This recommendation was made in response to
concern expressed by certain manufacturing businesses and economic development officials that the
proposed level of increase for 2003 would be difficult to absorb in such difficult economic times. In an
order dated December 30, 2002, the PSB, in a split decision, agreed with the DPS October
recommendation. It ordered atotal of $14,000,000 be collected through an Energy Efficient Change
(EEC) statewide to fund statewide efficiency services provided by EVT and BED.

On December 26, 2002, the PSB issued an “Independent Audit of Vermont Energy Efficiency Utility
Energy and Capacity Savings for 2000 and 2001" dated December 20, 2002 as required under 30 V.S.A.
§209(e)(12). This report verified the EEU annua energy and capacity savings estimates, as revised by
the DPS, and found the programs to be highly cost effective.

ISO-NE/REGIONAL TRANSMISSION ORGANIZATION (RTO)

As part of its restructuring of the wholesale electric industry, FERC discussed establishment of regional
Independent System Operators (1SO) in its Order 888. The FERC only recently conditionally approved
ISO-NE to become an RTO. 106 FERC 1 61,280(2004) 1SO NE was established as a not-for-profit,
private corporation on July 1, 1997, following its approval by FERC to manage the New England
region's electric bulk power generation and transmission systems and administer the region's open
access transmission tariff. 1SO-NE contracts with New England Power Pool (NEPOOL) to operate the
bulk power system and to administer the wholesale marketplace.

I SO-NE operates a Day-Ahead (DA), hourly marketplace. Wholesale electricity suppliers and
generators bid their resources into the market the day before and submit separate bids for each resource
for each hour of the day. 1SO-NE tabulates the bids and stacks them in dollar terms from lowest to
highest, matching the expected hourly demand forecast for that hour and each hour in the next day. 1SO
operations staff determines the least cost dispatch sequence that reflects actual bids. Generators are
dispatched to match the actual load occurring on the system, while the highest bid resource sets the
market-clearing price for electricity. This market clearing priceis paid to al suppliers by buyers who
purchase power from the market. This differs markedly from the prior operation of the NEPOOL which
dispatched plants based on their operating costs, not bid prices.

In 2002, the 1SO introduced a standard market design. Under this new design, the region is
differentiated in sub-regions known as “nodes’ and “zones’. Each such region may be subject toa
separate price for electricity known as the Locational Marginal Price (LMP).

ISO-NE, guided by an independent Board of Directors, has two distinct responsibilities. operating the
New England bulk power generation and transmission system facilities and maintaining the reliability
of that system; and creating and maintaining a competitive marketplace. Functionally, the organization
is divided into two magjor areas. System Operations and Reliability is responsible for the:

» Daily dispatch of electricity resources,
» Assuring reliability of the bulk power system;
» Administration of the open access transmission tariff for New England; and
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» Demand forecasting and reliability planning.

The second area, Market Operations, oversees the residual wholesale electricity marketplace to ensure
that fully competitive markets are created and maintained that lead to the lowest pricing for bulk
electricity. It also provides customer participant services, training support, monitors the marketplace to
ensure fairness to al market participants, updates SO Rules and Procedures, as well as power exchange
computer application and support services.

On November 3, 2004, the FERC conditionally approved the ISO-NE RTO Tariff, which includes
provisions previously accepted by the Commission under the ISO-NE/NEPOOL arrangements. The
operations date for the newly established RTO in New England is set for February 1, 2005

REGIONAL STATE COMMITTEES (RSC)

In July 2002 the FERC issued a proposed rulemaking that called for regions to implement a so-called
Standard Market Design (SMD) for wholesale electricity markets across the country. The rulemaking
calls for major changes to the rules and technical systems used to operate and regulate wholesale power
generation, power sales and electric transmission.®

In March 2003, the ISO-NE implemented many of the major market rules and technical modifications
required under SMD for this region. However, the governance reforms are in the process of being
completed. As noted above, |SO-NE's petition to become certified as an official Regional Transmission
Organization (RTO) under the terms of SMD was conditionally approved by the FERC on March 24,
2004. The operations date for the new RTO is set for February 1, 2005. FERC rulemaking recognized
that states have an important role to play in regional electric system planning. Included among the
governance mechanisms allowed under SMD is the formation of a Regional State Committee (RSC) to
make policy recommendations to the FERC regarding such issues as system planning and expansion
and resource adequacy within aregion.®

Currently, issues, disputes, and needs related to the electric system that transcended the boundaries and
legal limits of state jurisdiction are often addressed and resolved by the ISO-NE. If conflict anong
market participants within the region prevents the |SO-NE from obtaining support from NEPOOL
and/or state utility regulators, proposed actions must be reviewed and disputes must be resolved by the

4 See, Notice of Operations filing with FERC, dated December 30, 2004. http://www.iso-
ne.com/FERC/filings/Other_1SO/RT04-2-00012-30-04.pdf

® FERC, Notice of Proposed Rulemaking, Docket No. RM01-12-000, July 2002. The FERC proposed a
SMD to address what it saw as persistent and costly problemsin the nation’ s wholesal e electric power
markets. According to the FERC, these problems include under-investment in needed transmission,
generation sited far from customers, discriminatory behavior by transmission providers against independent
generators, and fundamental technical flaws in existing electricity markets. The overall goals of the design
are to provide clear rules governing the wholesale electric industry and to remove market impediments to
competition and economic efficiency for the benefit of customers. In the proposed rulemaking, the FERC
outlined specific proposal s to enhance workable competitive markets including requiring adegquate
infrastructure, balanced market rules, and customer protection through oversight and mitigation (of market
power and market manipulation) when necessary. A final rule has not yet been proposed.

® The FERC White Paper discusses changes it plans to make to the original rule to address various concerns
that have been raised in commentsit has received sinceissuing it. Notably for our purposes here, the White
Paper retains the commitment to approve properly constituted Regional State Committees (RCS) and clarifies
itsintent to vest such committees with significant authority. See FERC White Paper, April 28, 2003.
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FERC. State governments within the region must then acquiesce to federal intervention in matters that
are fundamentally intraregional in nature. The FERC tries to limit its involvement in these intra
regional issues by relying on the 1SO-NE to resolve them whenever possible. The significant technical
expertise of a system operator alows it to go some distance toward successfully discharging this
responsibility. The FERC has recognized that states within a region, acting in a coordinated way, would
be better suited to address matters that fundamentally require the application of political judgment and
the balancing of competing public policies. A committee comprised of representatives from each state
iswell suited to understanding of the implications of key electric system policy decisions on the region's
producers and consumers of electricity. Such a committee also provides the necessary political
accountability to rightfully make policy recommendations to the FERC on these issues.

The FERC seeks to confer authoritative influence on such a committee for severa key policies related
to the system. These policies include the amount and type of generation a region wants to maintain in
order to preserve areliable el ectric system (known as resource adequacy) and the manner in which
improvements to the transmission system are considered and funded (known as system planning and
expansion). In addition, the Commission has suggested that such a committee might also be vested by
the states with authority to resolve disputes over the siting of inter-state transmission facilities. Other
policy goals with which the committee might be concerned and advise the system operator could
include but not be limited to security, fuel diversity, conservation and the environmental impacts of
power generation.

The FERC has suggested a wide range of potential issues on which a Committee might recommend
policy. These include, but are not limited to:

Resource adequacy standards,

Transmission planning and expansion;

Interstate transmission siting;

Rate design and revenue requirements;

Market power and market monitoring;

Demand response and load management;
Distributed generation and interconnection policies;
Energy efficiency and environmental issues; and

vV Vv v v v vYvyyYy

Review of management and budget for system operator.

The New England Governors Conference, Inc. (NEGC) filed a petition in June 2004 to form a RSC.
This petition to form a new organization to be known as the New England States Committee on
Electricity (NESCOE) is pending at the FERC.

Initially, the NESCOE will focus on developing and making policy recommendations related to
resource adequacy and system planning. It will also affirmatively investigate and report to the New
England Governors on policy questions concerning the possibility of aregiona authority for siting of
interstate transmission facilities.

With the transition of the ISO-NE to an RTO, their responsibilities to oversee the functioning of the
New England wholesale power market and the region’s overall reliability have been solidified.
Planning for long term supply for the region, including source diversification, remains an unfulfilled
function. Theintent is for the new RSC to provide afacilitative role for what is commonly referred to
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as resource adequacy. Intrandation, this effort will entail taking a long-term view of electricity needs
in New England and, to the extent possible, provide proactive direction in this area.

The NESCOE will be formed as a private, non-profit corporation that will be funded out of the regional
transmission tariff. While a variety of organizational issues are yet to be decided, like size of budget
and staffing the pending petition calls for decisions to be made after a two-part voting screen. In order
for a determination to become a Magjority Determinaion of RSC-NE, it must pass two voting thresholds.
The RSC-NE would first vote on a one-state-one-vote basis. The motion would be successful if it
received the affirmative support of at least four states out of six. A second vote would be taken on a
proportionate consumption basis. In this case, the threshold of support that must be met for a successful
motion would be support from a percentage of regional demand equal to 99% minus the percent of the
largest state's share of current demand. This latter provision would preclude one state from being able
to prevent a motion from passing that otherwise had the support of five other states.

Like any voting mechanism, this one would be vulnerable to strategies that would make it difficult to
obtain successul votes under both methods. For example, small states would have the potential to
block alarge state from taking an action that did not address their needs, while two states would have a
chance to block action by the other four if they could muster a mgjority of the weighted votes based on
their consumption. At the same time, these obstacles to success would tend to push the states to work
out compromises that could obtain the necessary votes under both methods. Such actions would tend to
temper the impact of a decision on a state in either minority in order to gain the necessary magjority
under both voting regimes. This proposed voting process would limit the occasions when the regional
committee could impose its will over the objection of a particular state. Thistype of structure would
strike afair balance between the interests that would protect states with smaller loads (Vermont, New
Hampshire, Maine, and Rhode Island) from being dominated by states with larger loads (Massachusetts
and Connecticut). Likewise, it would protect states with large loads from being dominated by states
with smaller loads.

THE REGULATORY ENVIRONMENT

Utility regulation, or economic regulation, serves as a proxy for competition in industries where
consumers are without choice of supplier and where the services involved are recognized as essential.

In the absence of competition, regulation seeks to ensure that consumers pay fair prices and receive
quality service. In the competitive marketplace, where many suppliers are vying for the same consumer
dollar, companies must offer competitive prices, innovative products, and quality service if they are to
increase sales and earnings to the satisfaction of their shareholders. Effective regulation serves this
same goal.

While the telecommunications industry is undergoing a transition towards competition and lesser forms
of regulation, the electric utility environment in Vermont remains a monopoly. In both industries,
regulators seek to regulate to the degree necessary to ensure the consumer is well served. Our regulated
electric utilities are allowed to recover reasonable costs in their tariff rates and are provided an
opportunity to earn afair return on investment. In return, utilities are obligated to serve and offer
quality, reliable service. Asregulators we can ensure that prices are just and reasonable by regularly
reviewing the utility’ s cost-of-service, or revenue requirement. Often this review can be completed by
informal check while at other times a formal review takes place as part of a rate proceeding.
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Several years ago at the DPS urging, the PSB began a process of bringing al energy utilities under
Service Quality Reliability Plans (SQRP) that consist of critical customer service and reliability
standards designed to provide a measurable definition of the statutory requirement that utilities provide
areasonably adequate service. Ultilities that do not meet the standards must pay financial penaltiesto
ratepayers through service guarantees, credits, and other mechanisms. The size and mechanics of the
financial penalties differ between investor-owned utilities, whose sharehol ders can bear the costs of the
customer rebates, and municipal and cooperative utilities, whose ratepayers themselves may ultimately
pay for any financial sanctions. To recognize this difference, the DPS has been working to design SQRP
for municipal and cooperative utilities that meet the goal of assuring adequate service while not
penalizing the ratepayers the plans are designed to protect. Aslong as energy utility customers do not
possess the freedom to choose another provider if they are unhappy with their service, SQRP in some
form will remain an important regulatory tool.

The regulatory environment is created by regulators and utility managers together. On the one hand,
utility managers must maintain areliable electric system, make sound power purchase decisions, access
capital, and provide good customer service. Meanwhile the regulators must apply their powersto
protect consumers, choosing carefully how much and what kind of regulation is necessary to serve the
public good without imposing an undue regulatory burden on utilities. The DPSis guided in its choices
by afocus on outcomes, and concern for fostering a utility management culture that is dedicated to a
constructive relationship with regulators and, more importantly, commitment to its customers. These
guiding principles can ensure a stable regulatory environment, which is key to facing the uncertainties
shared by utilities and regulators in the coming years.

ROLE OF THE PUBLIC SERVICE BOARD (PSB)

Under 30 V.S.A. 8§ 3, the PSB operates as a judicial body, hearing cases on most activities of the electric
utility industry in Vermont. The PSB follows precedent to lend consistency to lega interpretation and
carries out its duties fairly and expeditiously. They make decisions based on the records of facts
presented before them. They adopt rules implementing state or federal laws and occasionally initiates
investigations. The three PSB members are appointed by the Governor through the judicia selection
process for staggered, six-year terms. PSB decisions are subject to the review of the Vermont Supreme
Court.

ROLE OF THE DEPARTMENT OF PUBLIC SERVICE (DPS)

According to 30 V.S.A. § 2, the DPS shall supervise and direct the execution of laws relating to public
service corporations and firms engaged in such business, also known as public utilities. Primary
responsibilities of the DPS include: representing the public interest in utility cases before the PSB and
elsewhere; establishing goals, priorities, and standards through the Vermont Twenty Year Electric Plan,
the Comprehensive Energy Plan, the Vermont Telecommunications Plan, planning with the state's
natural gas utility, and through comprehensive energy planning, ensuring balanced resource decision-
making, resolving utility consumer problems, and reviewing contracts for proposed purchases or sales
and plans related to future sources of electric power. Placement of both the planning and advocacy
functions in one agency has a synergistic effect, enhancing the ability of the DPS to carry out its
mission.

Planning at the DPS provides information and guidance to Vermont utilities, other decision makers, and
the General Assembly; establishes a standard of planning and performance for utilities, and supports
and guides the DPS's own actions in public advocacy and the purchase and sale of power. The DPS
does not serve as a consulting firm for the utilities to undertake their planning or to manage them. They
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serve to protect a utility's present and future ratepayers and to assure that ratepayers are not subjected to
the consequences of insufficient or ineffective planning by utility management.

The DPS responsibilities include:

» Review and advocacy before the PSB on matters of utility rates, service quality and delivery, utility
financings, plant sittings, and general supervision of regulated utilities on a range of issues before
the PSB;

» Review of utility IRP;
Handling public complaints by the DPS Consumer Affairs staff;

» Auditing of Efficiency Vermont’s (EVT) activities to acquire cost-effective energy efficiency
savings for Vermonters;

» Participation in specific dockets and rulemakings opened to investigate both specific and generic
planning issues, applications for Certificates of Public Good (CPG) by utilities, other firms, and
individuas;

» Leadership in coordinating DSM and IRP on aregional and national basis; and

» Coordination of distributed utility planning activities by electric uilities.

The DPS thus acts as a public advocate on all matters before the PSB, including matters concerning
utility rates, financings, investments and provides oversight and advocacy on matters concerning DSM
program implementation. The DPS also serves as a planning and policy setting body.

COMMUNICATION BETWEEN UTILITIES AND THE DPS

The regulatory process can operate efficiently only when there is clear and complete understanding
among the participants. Effective communication is a most cost-effective means of preventing
unnecessary litigation or expenditures on projects that will ultimately be opposed. This Planisthe
DPSs effort to clarify its position on issues of utility interest.

Utilities are encouraged to discuss projects with the DPS early if there is any question as to their
position. This can result in course corrections, often in every party's interest, when they are most
effective and easiest to make. While the staff may not have a final answer for every inquiry, early
communication can only improve the final result.

COMMUNICATION BETWEEN THE PUBLIC AND THE DPS

The DPS is the representative of the Public on matters before the Public Service Board (PSB). The
Consumer Affairs unit of the DPS represents the front-line of public interaction, receiving complaints
and responding to questions about utility services. In developing the Electric Plan, the DPSis
responsible for holding public hearings and consulting with the Public. The DPS endeavors to find new
ways of involving the public in its planning, advocacy, and other responsihilities.

The DPS role as public advocate requires that it represent the broader public interest. The DPSrole at
times is unpopular with individuals or localized interests. Nevertheless, the DPS continuously evaluates
its responsibilities to the public and explores new ways to involving the public in energy issues and
finding innovative solutions best serve the public interest.
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ALTERNATIVE REGULATION

Rewards for utility performance should be designed to better align utility performance with customer
requirements. Alternative regulation, also known as incentive regulation, or Performance Based
Regulation (PBR), can provide an alternative to traditiona forms of regulation that can help address
incentives. As described in more detail in Chapter 10, PBR may hold the potentia for some
congtructive reforms to address such concerns with inadequate incentives. To date, alternative forms of
regulation have not been employed by Vermont's electric utilities. In 2003, the Vermont Genera
Assembly passed legislation permitting both gas and electric utilities in Vermont to be regulated under
an alternative form of regulation, provided that certain standards of service and protection are included
in the design of a plan.
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CHAPTER 3: Current Forecasted
and Demand for Electricity

THE ROLE OF ELECTRICITY IN VERMONT
VERMONT'S EARLY ELECTRIC COMPANIES

Thomas Edison's invention of the incandescent bulb in 1879 sparked a fast moving push to electrify
Vermont. Within two decades of the discovery, homes and businesses were connecting to crude
distribution systems in dozens of Vermont communities. At first, many of the hundreds of dams
aready existing along Vermont waterways were adapted to generate power. As demand for electricity
grew, oil-and coal-fired generators came into use, although service was less than reliable. Floods,
equipment failure, and other causes often contributed to power outages that would last for days or
longer.

The advent of local power and light companies drew many players into this new industry. Gas light
utilities, trolley companies, mill operators, entrepreneurs, and others were quick to join the burgeoning
utility business. Legidators, impressed by the electric lights they saw while attending Generd
Assembly sessions in Montpelier, went home to promote power systems in their own communities.
Within two decades, nearly 200 electric utilities had sprung up around Vermont. Generating plants
were often rated by the number of bulbs they could light. One history tells about a 300 light plant
installed to serve local customers.

The burden of pumping water, sawing logs, providing light, grinding feed, and other arduous tasks
were soon being performed by electricity once its labor saving qualities became known. Trolley
companies retired their horses and replaced them with electric motors. Electric refrigeration made
iceboxes obsolete. Many electrical uses were commonplace, some were not. Windsor Electric Light
Company, (later incorporated into Central Vermont Public Service (CVPS)) reported providing the
power to recharge President Woodrow Wilson's electric car in 1915 when he was visiting his summer
home in Cornish, New Hampshire.

But until passage of the Rural Electrification Act of 1935, electricity consumption was low, reflecting
the state’s remote, rural character, the very high cost of what electric supplies there were, and the slow
process of electrification. One forthright champion of public power and rural electrification was
Vermont Governor George Aiken, who continued this advocacy when he went to Washington as a
U.S. Senator. By 1940, two Vermont cooperatives were operating, promising to string new lines to
hundreds of Vermont farms, a goal that was achieved by 1956. During the mid-1940s, private utilities
agreed to lower the cost of their line extensions by two thirds and began adding hundreds of miles of
distribution line each year. Victory and Granby, with their 101 residents, were the last Vermont towns
to be linked to the grid in 1963. Subsequently, through the 1960s and into the early 1970s, the price of
electricity fell rapidly and consumption soared. Electric space heating, virtually unheard of in 1960,
was used in over 5% of Vermont households by 1972. New appliances began to be sold and
traditional appliances, such as refrigerators, were larger and more feature-laden than their earlier
counterparts.



3-2 2005 VERMONT ELECTRIC PLAN

Today, electricity continues to play an increasingly important role in Vermont. Not only is electricity
one of the fundamental drivers of the Vermont economy, it underlies many aspects of our daily lives,
whether preserving and cooking the food we eat, or allowing us to surf the Internet. Today, electricity
is ubiquitous, and most of us take it for granted. Business reliance on dectricity has also increased.
Vermont’s ski industry, the state’s largest tourism-related industry, increasingly relies on electricity
for additional snowmaking, new lifts, and hotels and condominiums at slope side. IBM, Vermont's
largest private employer, relies heavily on electricity for its complex manufacturing operations.
Diverse industries such as banking, computer services, and even government rely heavily on
electricity.

GROWTH IN HISTORIC ELECTRICITY CONSUMPTION

Vermont rode a wave of prosperity that began changing its traditional agricultural economy. New
manufacturing and service industries arose, causing industrial power consumption to nearly triple to
952,000 Mega Watt-hours (MWh) between 1956 and 1976. Two major industries helped lead this
growth, first, Vermont's burgeoning ski industry expanded, adding ski lifts, snowmaking operations,
and real estate developments to convert Vermont to a world-class ski destination. Second, IBM,
which built extensive fabrication facilities in Essex, Vermont, spearheaded rapid growth in the
electrical equipment-manufacturing sector. Today it is the single largest user of electricity in the state.

When the first Organization of Petroleum Exporting Countries (OPEC) oil embargo hit in 1973, the
era of cheap and plentiful energy seemed to end with it, as much of the reliance of the electric energy
was generated by oil fired plants. Electric prices rose rapidly. Residential customers responded
rapidly, using far more wood to heat their homes, rather than electricity and fuel oil. Customers
responded by conserving electricity, lowering thermostats, and buying more fuel-efficient cars.
Suddenly, energy policy was at the forefront of national issues. The federal government responded by
passing a variety of energy legislation in the next few years, including the Public Utilities Regulatory
Policy Act (PURPA) in 1978, which encouraged the development of independent power supplies; and
the Fudl Use Act of 1978, which severely limited the use of natural gas by industrial customers. The
first Corporate Average Fuel Efficiency (CAFE) standards were passed, which required that all cars
sold achieve specific fuel efficiency targets. Energy conservation went to the forefront of everyone's
mind, with considerable effect as consumers dramatically altered their behavior. Moreover, President
Carter, who called the energy crisis the moral equivaent of war, embraced U.S. energy independence.
Adding to the sense of urgency, projections of oil prices, a the time, suggested that prices would soar
in the coming decades.

In Vermont, there was little that could be done directly to affect oil and natural gas use. So, its utility
regulators focused on what they could control: the electric utility industry. Regulators embraced the
concept of seasonal rates, requiring utilities to charge more for electricity in winter than in summer so
as to encourage conservation. Utilities began to institute load control programs that allowed them to
literally shut off power supplies to selected customers when demand was too high.

The establishment of appropriate price signals remains an important feature of utility efforts to
manage customer power demand in the face of volatile and/or rising wholesale power price. Changes
in the regional wholesale markets have lead to generally greater day-to-day price volatility due to the
region’sincreasing dependence on natural gas. These changes have ultimately increased our exposure
to sudden and dramatic increases in wholesale prices. Advances in information technologies create
new opportunities for both sending appropriate price signals and allowing consumers to respond
effectively to the signals sent.
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Vermont - Monthly kWh Usage
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Vermont - Monthly-All Sectors kWh Usage
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From 1977 through 1989, electricity sales again grew rapidly, increasing an average of 3.7% annualy
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during that period. The factors affecting the growth in sales during this time were the strength of the
Vermont economy, strong growth in population and household formation, and relatively constant real
(inflation-adjusted) dectricity prices. Commercia and industrial sales grew especially fast, averaging
4.8% annually. Residentia rates grew at a slower pace, about 2.4% annually, in part because of the
increase in population and household formation was tempered by improvements in energy efficiency.

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

2003

Residential Sales
(MWh)

1,945,064
1,904,515
1,930,492
1,999,721
2,038,681
1,973,273
2,006,213
1,992,280
1,951,338
1,998,569
2,036,935
2,034,191
2,075,543

2,128,702

Time Period
1990-2000
1990-2003

Table3-1

Vermont Annual Electric Sales by Sector

1990 - 2003
Commercial Industrial Sales Other Sales Sales All Sector

Sales (MWh) (MWh) (MWh) (MWh)
1,491,213 1,370,642 46,769 4,808,909
1,503,791 1,386,353 47,958 4,796,650
1,516,170 1,437,969 45,428 4,886,623
1,531,886 1,391,148 45,087 4,924,748
1,562,852 1,392,490 46,706 4,996,017
1,604,645 1,484,095 42,087 5,064,008
1,648,630 1,537,131 47,520 5,193,970
1,674,921 1,560,517 84,428 5,229,715
1,786,461 1,533,907 91,554 5,273,704
1,896,439 1,587,448 44,874 5,484,455
1,909,515 1,645,856 46,306 5,594,306
1,930,469 1,604,272 47,098 5,570,933
1,948,072 1,608,325 45,950 5,633,942
1,911,512 1,561,371 41,505 5,643,089

Table 3-2 Percent Changein Electric Sales (MWh) by Sector
Other Sales All
Residential Commercial Industrial Sales Sector
Sales (MWh) Sales (MWh)  Sales (MWh) (MWh) (MWh)
Percent Change

4.72% 28.05% 20.08% -0.99%  16.33%

9.46% 28.24% 13.94% -11.26% 17.34%

4.57% 0.05% -5.16% -10.37% 0.88%

2000-2003
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In the 1990s, growth in the demand for electricity again slowed. The recession of 1990 - 1991 hit
Vermont hard. While growth in the overall U.S. economy during the 1990’ s was inflated by rapid
growth in the technology sectors and the Internet bubble, Vermont’s economy was less affected.
Moreover, higher efficiency standards for appliances and extensive Demand- Side Management
(DSM) programs by Vermont utilities and, starting in 2000, by Efficiency Vermont, reduced average
annua growth rates to about 1.5% during the decade. That growth in electricity sales occurred almost
exclusively in the commercial and industria sectors, in which sales increased about 2.2% annually.
Sales to the residential sector, which was especially targeted for energy efficiency programs, showed
little growth in electric demand.

Table 3-1 provides a breakdow n of total electric consumption in the state for residential, commercial,
industrial, and other miscellaneous uses (street lighting, farm), between 1990 and 2003.

GROWTH IN PEAK ELECTRIC DEMAND

Not only have overall energy sales increased in Vermont, so has peak demand that represents the
greatest amounts of electricity required at given times. In Vermont, peak electric demand used to
occur in the winter during periods of the coldest weather. With the greater popularity of air
conditioners, Vermont’s peak electric demand has occurred in the summer months for the last few
years. Peak demands also tend to be more erratic than tota electrical demand, not only in size but also
timing. Peak demand is heavily influenced by Vermont’s variable weather, colder winter weather
means higher winter peaks, while hotter summer weather means higher summer peaks.

Peak electric demand matters for several reasons. First, Vermont's electric utilities must be prepared
to generate or buy enough electricity to meet peak demand. Like other commaodities, the cost of
buying electricity increases as demand increases. To meet peak demands, utilities must sometimes
rely on high-cost generating units because their other supply sources are already at capacity. Second,
not only must utilities secure sufficient electric supplies to meet peak demands, they must aso be able
to distribute them to customers over the network of transmission and distribution lines that cross the
state. Therefore, Vermont's poles and wires network must be large enough to handle al of the
electricity demanded.®

The energy forecasts presented in this Plan are for Vermont as awhole. Their growth rates and other
results may not be applicable to individual service territories, specific regions, or localities. The broad
groupings of the sectors are residential, commercial, and industrial. The forecasts are based on an
econometric model. The key economic and demographic drivers of the base case forecasts are
Vermont's anticipated changes in income and population. Business cycles and demographic changes
within the population, including age and sex characteristics of the population, are an integral
component of the model and the forecast it produces.

! The transmission and distribution system can be thought of as an electric garden hose. The size of the
hose limits how much water can be provided at any given time.
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Figure 3.3 Vermont Electric Utilities. Seasonal Peak Load MW's
1,100 - 1980-2004

1,000 +

\/\m\

900 +

800 _-/_ﬁmer

700 I I I I I I I I I I I I I I
1990 1992 1994 1996 1998 2000 2002 2004

[=——VELCO Winter data *™====VELCO Summer Data |

Increases in population, income levels, employment, and industrial output are the major influences,
but changes in the way electricity is used also affect demand growth. The patterns of future demand
in these projections can stand in sharp contrast to the growth experienced in the past. New
technologies (such as the devel opment of cost-competitive hydrogen) also affect the new investment
and usage decisions by increasing the efficiency of using a particular fuel.

While no model can predict the future with certainty, a base case forecast can serve as a frame of
reference for reviewing aternative scenarios to identify a probable range of uncertainty.

ELECTRIC FORECAST

The forecast of electric demand in Vermont is greatly influenced by demographic and economic
trends. During the 1990s, Vermont’s population grew at a compound rate of about 0.7% annually.
We expect that growth rate to decrease by about half over the 2000-2020 period, to about 0.4%
annually.? The forecast population change reflects the continued movement of the Baby Boom
generation through the population structure. The female boomers that are now ages 40 — 54 have been
moving and continue to move out of the 15 — 44 age group, usually regarded as the age group on
which fertility is calculated. In the years of the forecast, women ages 15 —44 will be asmaller
proportion of the Vermont population than they are now. The rate of live births (known as the fertility
rate) to these Vermont women has dropped from 92 per 1,000 women in 1970 to the current 50 per
1,000 women in 2000. Thereis no evidence to suggest that this rate will increase during the years of
the forecast. The combination of fewer women in the fertile age group and a lower fertility rate has

2 The economic and demographic forecasts are from amodel of the Vermont economy developed by
Regional Economic Models, Inc. (REMI)
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produced smaller cohorts at the bottom of the pyramid. The under five-year-old segment of
Vermont's population has declined 18% between 1990 and 2000.3

Figure 3-4 Vermont Population Pyramid
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During the years of the forecast, the Baby Boomers will be moving into retirement. The combination
of dowing population growth and their retirement will produce a significant drop in the rate of growth
of the labor force and a corresponding drop in employment. The labor force, a count of the number of
people working or looking for work, in 2000 - 2020 will be growing at 0.7% annually, considerably
less than between 1990 and 2000, when annual growth averaged 1.1%. Employment, a count of the
number of jobs in the economy, aso will be growing at 0.7% annually during 2000 — 2020, less than
half of the 1.4% annual rate between 1990 and 2000.*

THE VERMONT ECONOMY

The Vermont economy can be represented in several ways. Gross State Product (GSP) is the value of
all of the final goods, services, and structures produced by labor and property located in Vermont.®

3 State of Vermont 2000 Vital Statistics, Vermont Department of Health

“ Usually there are more jobs than people working since a person can have more than one job. The size of
the labor force depends on the number of people who could seek work, on employment opportunities and
onindividual decisions about whether or not to seek work. Since these factors change, the changesin the
growth of the labor force and the growth of employment do no necessarily coincide.

® The more common term at the national level is Gross Domestic Product (GDP).
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Disposable Personal Income (DPI) is the sum of wage and salary disbursements, other labor income,
proprietors income, rental income, personal dividend income, personal interest income, and transfer
payments, less personal contributions for social insurance and taxes. These indicators are expressed in
1992 dollars (real dollars) so that the effect of inflation on dollar changes is removed?®

Figure 3-5 Vermont Economy Compound Annual Growth Rates

As the rate of growth of population, labor force and employment declines, we will see a declining rae
of growth in demand for goods and services and of output of the economy. Whether measured by
GSP or DPI, the rate of growth in the Vermont economy is slowing.

Vermont and the nation experienced recessions in 1990 - 1991 and in 2001 - 2002 that severely
impacted personal income’, although the National Bureau of Economic Research declared the 2001 —
2002 recession over. The current economic climate in Vermont is significantly improved and
Vermont currently enjoys the lowest unemployment rate in the nation. The forecast accounts for the
effects of the recessions of 1990 — 1991 and 2001 —2002. It does not simulate any further recession,
although there is the probability of occurrence given the nature of economic cycles.

In contrast to the economic declines experienced in the recessions of 1990 — 1991 and 2001 —2002,
what we are describing in the economic scenario of this forecast is not an economic recession. The

6 Chained dollars are real dollars that have been further adjusted to account for the relationship between
changing prices and quantities. Gross State Product (GSP) istypically displayed in chained dollars.

"Indicators. Federal Reserve Bank of Boston, August 2002.
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declining growth rate in the Vermont economy in this forecast mirrors that of the U.S. economy and is
based mostly on demographic and other long-term changes.

VERMONT’S DEMAND FOR ELECTRICITY

Vermont’'s demand for electricity will increase modestly over the years of the forecast. Electric
demand has increased from 4,961 GWh in 1990 to 5,628 GWh in 2000, a compound annua growth
rate of 1.3 between 1990 and 2000. Between 2000 and 2003, the growth rate further dampened to a
rate of only 0.3% growth.

The compound annual growth rate in electric demand is forecasted to be about 1% throughout the
forecast to 20202 Residential, commercial, and industrial demands are forecasted to be increasing at
about the same rates. Within Vermont, demand will vary by region where some regions may see
much higher growth rates. On a statewide basis, however, areas showing faster growth are offset by
slower growth areas of the state to produce an overall projected growth rate of only 1% throughout the
forecast period. A persistent trend of higher growth in the Northwest section of the state is an ongoing
challenge for utility managers and regulators (see, Chapter 7's discussion of Current Mgjor Projects.)
Conversely, using population growth as a benchmark, the four southern counties of Vermont are not
growing except in isolated cases.

Appendix E shows the population densities for Vermont and the areas where population is growing
fastest within the state. Changes in population density also reflect patterns of urban expansion. As
can be seen in Appendix E, service area growth is occurring fastest in and around Chittenden County
and some of the recreational communities in central and southern Vermont. A comparison of
population density growth correlates closely with areas that are experiencing the transmission and
distribution constraints for which Distributed Utility Planning (DUP) is targeting Area Specific
Collaboratives (ASC) (See discussion in Chapter 8.)

While this Plan takes a statewide view, strategies to meet electric demand will vary from one part of
the state to another as circumstances warrant. (See, Chapter 8 for Distributed Utility Planning (DUP))

Residential Demand

Vermont’s residential consumption of electricity is expected to grow at a slow and predictable rate.
After relatively high demand in the 1980s, the 1990s have seen dramatic reductions in residential
electric demand due to elimination of most of the electric space heating which, along with other
significant demand side management efforts, reduced the rate of growth in residential demand in the
1990s. We expect future growth in residential electric demand to be related mostly to growth in
Vermont's population. Electric vehicles and other transportation sources are, as yet, not expected to
figure prominently in the demand for electric service.

The forecast models Vermont’s future residentia electric demand as a function both of its value in the
previous year and of the population size. Figure 3-6 shows this forecasted growth in residential
electric demand, along with the 95% lower and upper confidence limits. The demand in the
residential sector appears to be relatively inelastic (not sensitive to price change, so long as prices
remain in amoderate range). This relationship changes when energy prices increase rapidly.

8 The Department of Public Service (DPS) developed econometric forecasts of electric demand based on
the demographic and economic datafrom REMI.
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Figure 3-6 Residential Electric Demand (GWh)
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Commercial and Industrial Demand

Commercia and industrial electric demand have been combined for purposes of this forecast. These
demands are affected by the state of the economy. Growth was meager or negative during the
recessionary periods of the oil crisis of the seventies, the recession of the late eighties and early
nineties, and the recession of the late nineties and into the present century. In other years the growth
of this sector has been reasonably constant. We believe that the future will see an end to the recession
of the last few years and that the growth of electric demand in this sector will continue at arate similar
to past non-recessionary years. We expect future growth in commercia and industrial demand to be
related to future employment levelsin Vermont.

The forecast understands Vermont’ s future commercial and industria electric demand as a function
both of its value in the previous two years and of the size of the employed work force. Figure 3-7
shows this forecasted growth in commercial and industria electric demand along with the 95% lower
and upper confidence limits.
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Figure 3-7 Commercial and Industrial Electric Demand (GWh)
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To have an estimate of Vermont’s future need for electricity, it is useful to put together the electric
demands of all the sectors. Figure 3-8 shows this composite forecast and 95% lower and upper
confidence limits? The Commercial and Industrial demand indicate growth rates different from the
Residential. This difference can be explained by variation in economic activity and energy intensity

of that activity, such as increasing mechanization and automation.

° The confidence limits assume that the standard errorsin the two equations are independent. This
assumption allows us to add the lower and upper confidence limitsto produce the confidence limitsfor this

equation. We believe that thisisauseful simplification.
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Figure 3-8 Total Vermont Electricity Consumed (GWh)
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ELECTRIC PRICE FORECAST

Periodically the DPS prepares a long-term forecast of wholesale electric pricesin New England. As
with any forecast, it relies on data and assumptions that are valid for a particular point in time. To the
extent that actual events deviate from those assumptions, the forecast will likely deviate aswell. For
example, implicit in the forecast is continued moderate growth in annual electric use in the region.
Economic conditions have a strong correlation to electric use. A significant change in economic
activity in the region will have a corresponding effect on electric demand and prices. Underlying
forecast uncertainty associated with projections of fossil fuel prices, particularly natural gas, present
one of the greatest challenges in forecasting wholesale electricity prices. Thereisaconsiderable
degree of uncertainty in the DPS forecast of wholesale electric prices.

METHODOLOGY

The basic premise used to develop the forecast is that in the competitive marketplace, developers will
invest in new facilities when the prevailing price rises to alevel where they can earn areturn on an
investment in a new generating station. All other things being equal, as load increases, the laws of
supply and demand would say that the price should rise aswell. In practice thisis not dways true
because external events like the economy or fuel price changes can have large effects on electric
prices. Once new projects are built, supply comes into balance with demand and an equilibrium
condition ensues for awhile.

In New England, the power plant of choice for developersis a natural gas fired combined cycle plant.
Using data from various sources a composite financial picture is developed of a“generic’ newly
constructed combined cycle plant. Interest rates, required rate-of-return, operations and maintenance
costs, equipment performance, and equipment costs are figured into this profile.
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The DPS has contracts with Energy Ventures Analysis from Reston, Virginiato develop a price
forecast for al fuels delivered to New England. This forecast is broken out by economic sector,
including the utility sector. Since natural gasis an especially important fuel for New England electric
generation, special emphasisis given to the condition of that industry. The basic assumptions
governing the prices of gas into the future revolve around the timing of the introduction into the U.S.
market of significant amounts of Liquefied Natural Gas (LNG). Reserves of gasin North America
become increasingly difficult to tap, either because they are in deep water or the remaining deposits
are small and quickly depleted. The gas industry is unable to keep up with demand on a sustained
basis. While there are some reserves in North America that could be developed to supply this
increasing demand, it appears that LNG, shipped by tanker from Trinidad/Tobago is the most likely
near term source of gas. The forecast assumes that enough of the approximately 40 LNG importation
facilities currently proposed for North America will have become operationa that supply of gas will
return to a balanced condition — although prices will stabilize at alevel above that of recent past.

Finally, forward prices are available for one or two years into the future. These come from various
marketers in New England and are a reasonable proxy for short term clearing prices.

This data is then combined with aload forecast that predicts when load and supply will be in balance.
After that date, it is assumed that the price will be the full cost (fixed and variable) of a combined
cycle plant. Table 3-3 shows the results of the most recent DPS forecast prepared in September 2003
and updated in December 2004. The 2001 thru 2004 data points are actua average prices.

Table 3-3

DPS 2004 BASE Market Price Forecast
(Pricesarein nominal $MWh)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
4097 3577 5137 5229 6163 5863 5475 5250 5058 5126

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
5174 5247 5322 5401 5476 5553 5658 57.67/ 5877 5991

As part of the forecast, high and low case scenarios were developed. These variations were devel oped
by varying several assumptions on the base case forecast. A high and alow case fuel price forecast
was employed and the date at which the full cost of supply (variable and fixed costs) was reflected in
the market price was varied. The results of those cases are presented in Figure 3-9 and Table 3-4.
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Figure 3-9

DPS Market Price Forecast 2004-2020
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Table 3-4
DPS 2003 HIGH Market Price Forecast
(Pricesarein nominal $¥MWh)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
4097 3577 5139 5229 6163 5863 5475 5250 5461 5823

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
6158 6328 6476 6603 6692 6755 6895 7052 7223 73.96
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CHAPTER 4: Existing Supply
Resources and Policy Issues

INTRODUCTION

This chapter deals with the major electric energy resources that Vermont currently uses. The Vermont
supply mix is currently characterized by a stable long-term mix with commitments focused around
two sources. Vermont utilities have fixed commitments from Hydro Québec (HQ) and Vermont
Yankee (VY) that supply about two thirds of the energy used in the state. As discussed below and in
Chapter 1, this means a significant portion of Vermont’s supply portfolio is concentrated in only two
resources. This fact poses amajor challenge to utility managers and policymakers over the planning
horizon. The sale of VY has eliminated the risk of decommissioning costs for the ratepayers of
Vermont, but a significant market exposure remains, should the plant be retired prematurely or be
taken out of service for an extended period. HQ, as a system resource not tied to any particular
generation source, was thought to be a more reliable resource. The icestorm of 1998, as well as the
cold snap in January 2004 have shown that a reliable transmission network connection between HQ
and Vermont is integral to the relationship. A likely scenario isthat the current committed resource
mix will remain constant through 2012 when the contract with VY expires.

Wl over three quarters of Vermont's energy supply is not directly tied to fossil fuel prices. Vermont
isamember of New England Power Pool (NEPOOL) and as such participates in the power market
administered by the Independent System Operator of New England (ISO-NE). Asaresult, Vermont
cannot completely escape the effects of fossil fuel price volatility, but the combination of fixed price
contracts and unit ownership currently in effect greatly mitigates the cost impacts of fluctuating
commodity fuel prices.

The discussions in this plan focus on the aggregate interests of al of the Vermont utilities and the
obligation to serve the entire load of the State of Vermont. While this reference is useful in examining
the big picture regarding Vermont power supply commitments, each utility is responsible for its own
portfolio of resources and for serving its own load. Asaresult, individua utilities may have resource
portfolios that are significantly different from the aggregate resources discussed below.

UTILITY-OWNED ELECTRIC GENERATING FACILITIES IN
VERMONT

Ownership of generation by utilities can function as a hedge against the volatility of market prices.
The current mix of utility-owned facilitiesin Vermont also contains many examples of generation
with environmental impacts that are low, compared to the dternatives. Utility-owned electric
generation in Vermont includes examples of hydroelectric power, wind power, and biomass-fueled
generation. Fossil fuel generation also makes important contributions to the power currently supplied
by Vermont utilities as peaking units tied to reliability.
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HYDROELECTRIC RESOURCES

Vermont utilities own 84 MegaWatts (MW) of hydroelectric facilities. Of this total, 51 MW operate
on arun-of-river basis, generating electricity from the water as it flows into the facility. The
remaining capacity is able to store, or pond, water behind their dams for use in generating during peak
load periods. The ability to pond water makes this second group of hydro facilities more valuable
economically, since it can shift production of energy from times when less costly aternatives are
available to times when aternatives are more expensive.

Hydropower does not degrade air quality and it is a renewable source of power. Dams, alter natural
stream flows and change the natural environment in ways that can negatively impact aquatic life like
the reproduction of fish that rely on migration upstream to spawn can be interrupted. Hydro facilities
are typically long lived, but many require periodic renewal of their federal operating licenses.
Currently several of Vermont's utility owned hydro facilities are seeking relicensing and many others
will need to do so before the end of the decade. Concerns surrounding the environmental impacts of
these facilities frequently lead to operating restrictions being imposed as conditions for relicensing.
These restrictions will most likely reduce output and in some cases may shift operations from ponding
to run of river.

Hydropower is also a type of generation supplied to Vermont through in-state Independent Power
Producers (1PPs) and through contracts with major out-of-state hydropower producers. These supply
sources are discussed further below.

WIND RESOURCES

Vermont began prospecting for wind turbine sites in the late 1970s.
Green Mountain Power (GMP) pioneered the development of wind
energy for Vermont utilities with their project in Searsburg.
Knowing that higher elevations have better wind, but are more
environmentally sensitive, the challenge from the start was to find
awindy site that would be environmentally acceptable and still be
economically feasible. Even with that goal in mind, the Searsburg
site can be characterized as a demonstration project. Upon
completion in 1997, the 6 MW Searsburg project became the
largest wind power facility in the eastern part of the United States.
It has served as a demonstration project, proving that the harsh
winter climate in Vermont can successfully host awind facility. The project received support from
the U.S. Department of Energy (DOE) and the Electric Power Research Institute (EPRI) for
participation in their Utility Wind Turbine Verification Program. As such, many of the lessons
learned about cold weather operation of wind turbines at Searsburg have been directly incorporated
into the present generation of wind turbine technology.

Figure 4-1 represents the historical monthly average energy production from the Searsburg plant and
the graph shows the plant produces more energy in the winter months and less in the summer.
Production during the winter months seemsto be fairly constant. The average annual production of
12,592 Mega Watt hours (MWh) results in a 24% capacity factor.
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Table4-1 Searsburg Monthly Generation

Average

Month Production (MWhs)
Jan 1252.326
Feb 1224.902
Mar 1248.683
Apr 1004.147
May 963.450
Jun 702.827
Jul 776.118
Aug 539.457
Sep 793.629
Oct 1145.876
Nov 1206.110
Dec 1493.197

Annual 12592.240
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BIOMASS RESOURCES

Wood

The 53 MW McNeil Station, the largest wood-fired generator in the world when it came on-line, was
developed with great promise as an instate generator, a market for low-grade wood to aid Vermont
forest management, insulation from volatile oil prices, and a significant employer generating other
associated economic benefits. As alaboratory to evaluate biomass generation in Vermont, McNeil
was expected to justify building more wood fired stations.

Eventually, only part of the promise was realized. After the plant opened in June 1984, McNeil's fuel
price of about 3.5 cents/kWh was not competitive during the ensuing period of low oil prices
beginning in 1986. In 1985, fuel management problems on site and at the remote wood depot in
Swanton, contributed to a negative perception of McNeil. Fuel management problems have now
largely been resolved. Burlington Electric Department (BED), the plant's principal owner, has taken
corrective measures to control fuel inventory by utilizing short-term contracts that provide the
flexibility to buy wood to meet fluctuating needs. BED has aso worked with the forestry community
and its fuel suppliersto develop wood harvesting guidelines that ensure that the forests remain a
sustainable source of energy for Vermont. The plant is the site of state-of-the-art work being carried
out in wood gasification. Development of this technology could drastically improve the efficiency of
combustion and significantly decrease the resulting emissions. The smaller scale of the applications
envisioned could greatly expand the possibilities for biomass electric generation in the world.

In 1989 McNeil added the capability to fire its boiler using natural gas, either together with wood, or
as an dternate fuel. Thiswas intended to allow the plant an opportunity to be used when wood firing
is not economic. In practice, this was seldom the case, and gas has not been competitive with wood
for over three years. The dispatch pricing and fuel scheduling have been reviewed in light of the new
fuel capability with the intention of achieving greater plant operation consistent with maintaining
McNell's status as a wood burning plant. As the rest of New England moves to a gas-based electric
supply system, the ability of the McNeil plant to compete with other gas-only combined cycle plants
may be limited.

The plant has proved invaluable in mitigating effects from several recent events that threatened the
reliability in the Burlington area. In January 1998, an ice storm ravaged the northwestern part of the
state, downing power lines and restricting transmission access to the Burlington area. In March 2000,
the Phase Angle Regulator (PAR), which controls power flow over the PV20 transmission line from
Plattsburg, New York to Vermont, failed. This meant that power flow over the line was limited, and
again the reliability of supply in the northwestern part of Vermont was threatened. In each case, the
McNeil plant was able to provide support to the region and greatly ease the problems associated with
these outages of key components of the transmission system.

Current conditions still do not allow McNell to operate as a baseload facility as originally envisioned.
When the plant was built, it was envisioned to operate at a 70% capacity factor, however, it is
presently operating at a 50% - 60% capacity factor. During an era of low oil and gas prices, McNeil
operated at alow capacity factor of about 20%, a period in which the economic nature of the project
wasin question. At aminimum, McNell gives its owners a price ceiling on the market prices they
face. Changing fuel prices, energy markets, and environmental factors, may register increased
benefits from McNeil in the long run.

In late 1992, the 20 MW Ryegate wood fired generation plant came on-line. Thisis the second largest
wood-fired facility in Vermont and the only PP selling through the Vermont purchasing agent that is
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not a hydroelectric facility. Provisions in Ryegate's 20-year contract alow it to produce and sell
energy at will; not subject to economic dispatch or bidding into the market.

If wood is to take on a more important role as a fuel for generating electric energy in Vermont, then
the Department of Public Service (DPS), the utilities, the forestry community, and the fuel wood
suppliers must continue to develop and follow wood harvesting practices that ensure forest resources
are being consumed at arate of use at or below the natural regeneration rate, and in a manner that is
consistent with efforts to protect the environment over time. In this way the health of the forestsis
maintained (including trees, soils, and habitats) while yielding a consistent supply of fuel for energy
production. Further, the DPS will work with the Agency of Natural Resources (ANR) to ensure that
air quality considerations are taken into account. Finally, new technologies for using wood more
efficiently and more economically must be developed, allowing this fuel to become a larger part of the
Vermont resource mix.

Landfill Methane

As refuse breaks down in landfills, it emits large amounts of gas that eventually escape into the
atmosphere. Much of this gas is methane, the key component of natural gas. Federal law requires
large landfills to control their methane emissions. To do this, operators must burn off the gas by
collecting it in pipelines buried in the landfill. Rather than flaring the gas at the landfill, entrepreneurs
have developed ways to use landfill methane to power small generators, converting what was formerly
wasted energy into valuable electricity.

At present Vermont has two landfill methane generating systems operating at the Brattleboro and
Burlington landfills. The Brattleboro site currently produces 1 MW and Burlington 0.6 MW. The
Washington Electric Cooperative (WEC) is building a 3.5 MW facility at the landfill in Coventry,
Vermont. In addition, several smaller independent projects are proposed for smaller landfills around
the state. Since production of gas at landfill sites tends to peak several years after closure and then
decline, these generation facilities are not expected to have productive lives that are as long as
conventional generating plants. Recognizing this fact, the developers have structured the facilities as
modular units. As landfill gas emissions increase, additional units are added to reflect the increased
capacity of the landfill. As the emissions decline, units are removed and can be resited.

Refuse

Vermont currently receives no electricity from the direct combustion of refuse. When Central
Vermont Public Service (CVPS) sold its service territory in New Hampshire, its contract to purchase
power from the 4 MW New Hampshire- Vermont Solid Waste facility in Claremont, New Hampshire
was sold with the territory. Vermont's only other refuse fired facility, the VICON plant in Rutland has
been shut down since 1988. The bankrupt facility had been purchased by Vermont Integrated Waste
Solutions (VIWS). The new owners had hoped to return the plant to operation, but failed to obtain the
required air quality permit, so the plant was dismantled.

FOSSIL-FUEL RESOURCES

Vermont utilities own an ample supply of fossil fuel fired peaking capacity—the generation that is
used when electric usage levels are highest. In particular, BED and GMP appear to have significant
peaking capacity available through such units as the Burlington and Berlin gas turbines. Many of the
other Vermont utilities also own diesel or combustion turbines, which, though smaller than the Berlin
and Burlington units, provide adequate and economical peaking and reserve capacity. Should the
market supply diminish, Vermont utilities will have to determine whether future peaking capacity
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entitlements will be met by physical assets located within Vermont, long or short term contracts, or to
purchase insurance against peak exposure through some type of financial instrument available from
marketers in New England.

Vermont utilities own entitlements in a number of intermediate load units, both in and out-of -state.
Out-of -state examples include the Y armouth (Wyman) 4 unit, which burns oil; and the Stony Brook
station combined-cycle units in Ludlow, Massachusetts, which burn both natural gas and oil. Vermont
Marble has an 8 MW cogeneration plant at its industrial facilities in Florence, Vermont. This distillate
oil-fired plant produces €electricity and uses the waste heat from the generation process to dry its
powdered marble product. High fuel costs and the availability of relatively less expensive base load
power in NEPOOL have kept the Florence cogeneration plant from operating as a base load source as
originally anticipated.

In the past, many new generation sources in the region have been natural gas fired. In Vermont,
natural gas is currently available only in the northwestern part of the state. While there have been
proposals for gas-fired cogeneration units adjacent to industrial sites from Sheldon to Williston and
even down to Rutland and Bennington, none have been built. (Asis discussed in Chapter 5, UVM is
evaluating a possible co-generation plan.) The lack of financing for independent merchant generation,
caused in part by the current excess capacity situation, makes similar proposals unlikely in the near
future. Extending the availability of natural gas to other industrial centers of Vermont would improve
opportunities for cost-effective generaion or cogeneration. |t appears that |PPs are most likely to
pursue these opportunities, as regulated companies appear reluctant to accept the risk of such capital-
intensive investments.

The prices of oil and gas generation vary along with the prices of the fud inputs. Although the state
does not have a direct dependence on ail or gas resources, the predominance of gas generation in New
England means that gas is the fuel setting the marginal price for many hours of the year. Elevated gas
prices mean devated market prices. Volatile gas prices mean volatile market prices. Taken asa
whole, Vermont's overall reliance on oil and gas generation is small compared with the rest of New
England, athough individual utilities are serving significant parts of their loads with market-based
purchases. Even with a moderate increase in short and medium term market purchases, the state's
exposure to risk from fossil-fuel price volatility is likely to remain limited.

UTILITY-OWNED NUCLEAR

Vermont's electric energy source mix includes 273 MW from nuclear power. Vermont utilities, that
formerly owned the VY nuclear power plant, now have a 55% contract-based share of the plant’s
power output. Vermont utilities still own smaller allotments in the Millstone 3 plant in Connecticut,
which continues to operate the Y ankee Rowe, Connecticut Yankee, and Maine Y ankee plants, which
have been permanently shut down (but for which Vermont utilities still incur costs).

VERMONT YANKEE (VY)

Vermont Yankee is Vermont's single largest supply source. Entergy purchased the plant from its
Vermont ownersin 2002. The plant is a nominal 540 MW capacity Boiling Water Reactor (BWR)
and is located in Vernon, near Brattleboro. The plant began generating commercialy in 1972 and is
licensed to operate until 2012. It is one of five operating nuclear plants in New England and aso one
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of five nuclear plantsin Entergy’s northeast fleet." Through 2003, VY has generated an annual
average of over 3.4 billion kWh, achieving a cumulative output approaching 80% of its maximum
potential. Recently, the plant has been achieving very high levels of output. 1n 2003, a year without a
refueling outage, it operated at a capacity factor of 99.5%. In 2001 and 2002 (years with refueling
outages) it operated at an average capacity factor of 91%. In 2003, VY supplied amost 35% of
Vermont's energy requirements and ailmost 28% of the peak capacity requirements. When the plant is
unavailable, alarge block of Vermont's load must be served by alternative sources.

SALE OF VERMONT YANKEE (VY)

Prior to 2002, VY was owned by Vermont Y ankee Nuclear Power Corporation (VYNPC), asingle
asset entity owned in turn by eight New England utilities. Vermont utilities owned 55% of VYNPC.
In 2002, the plant was sold to Entergy Nuclear Vermont Yankee, LLC, a subsidiary of Entergy
Corporation of New Orleans, Louisiana. Entergy is the second largest nuclear generator in the U.S.
owning ten nuclear plants, five in the South and five in the Northeast. Entergy bringsto VY
significantly greater resources and nuclear expertise than its former owners.

While the sale to Entergy did not change the amount of capacity and energy available to Vermont
utilities, it allowed those utilities to renegotiate the price. Under the sale agreement, GMP and CVPS
purchase energy from the plant at a cost of between 3.9 and 4.5 cents’kWh through March 2012, the
end of its current operating license. These prices are significantly lower than the prior commitments,
which ranged from 3.9 to 5.5 cents/kWh. Furthermore, should prices in the New England spot market
decline below projected levels, the price paid by GMP and CVPS will decline proportionately.” And,
under the agreement, those utilities are protected from higher than expected market prices. The
transaction also provides Vermont utilities the additional benefit of shedding the risks of premature
failure of the plant and the cost uncertainties of decommissioning the plant. The only risk the utilities
remain subject to is from interruptions in the plant’ s operation, since the contract provides energy to
GMP and CVPS only if the plant actually operates.® Should that happen, GMP and CVPS would need
to find other supplies.* However, in the next few years, if an interruption is found to have been caused
by the power up-rate (described below), Entergy will reimburse the utilities for certain net losses
incurred because of the interruption in power from VY.

UPRATE OF GENERATING CAPACITY

In 2003, Entergy petitioned the Public Service Board (PSB) for an increase in generation, known as a
power up-rate, at the plant by about 20%, from 510 MW to 620 MW. In March 2004, the PSB
conditionally granted that request, subject to an independent engineering assessment of the plant.
During its Spring 2004 refueling outage, Entergy implemented physical modifications to the plant for
power up-rate, including a new high-pressure turbine, new feed water heaters, a refurbished main
generator, and other modifications. A decision by the Nuclear Regulatory Commission (NRC)

! The other New England plants are Millstone 2 and 3 (Connecticut), Pilgrim (Massachusetts), and
Seabrook (New Hampshire). The other plantsin Entergy’ s northeast fleet are Pilgrim (M assachusetts),
Indian Point Units 2 & 3 (New Y ork) and James A. Fitzpatrick Nuclear Plant (New Y ork).
2 |f the market price for electricity falls below those prices for ayear, a change would be made the
following year. Instead of paying the agreed-upon price, Vermont utilities would pay 105% of the previous
year's market price. The low-market adjuster does not kick in until November 2005.
3 Thisis known as a unit-contingent contract. The HQ contracts, by contrast, are not tied to any specific
generati ng units, and are know as system energy contracts.

In July 2004, aten-day outage at VY caused by afirein the transformer cost Vermont utilities about one
million dollars.
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regarding the power up-rate is expected in 2005. Approval would alow the plant to increase power
by approximately 70 MW at that time. Power would be increased an additional 40 MW following its
Fall 2005 refueling outage.

The DPS was specifically concerned about plant reliability following power up-rate as other up-rated
plantsin the U.S. have had reliability problems following up-rate modifications. It negotiated a
ratepayer protection plan as part of the settlement with Entergy in late 2003 to compensate V ermont
utilities for costs associated with outages and power reductions caused by power up-rate. This
protection plan will be in effect until the Spring 2007 refueling outage.

As part of the proceeding before the PSB, Entergy agreed to a revenue sharing provision related to its
sales of up-rate power, and as such the DPS agreed that the power up-rate proposa was an economic

benefit to Vermont. However, the DPS continued its review of nuclear safety aspects. At the time of
this Report, the DPS continues to have questions regarding the safety aspects of power up-rate and is
pursuing answers to these questions through the Atomic Safety and Licensing Board (ASLB) and the

Advisory Committee on Reactor Safeguards (ACRS) processes at the NRC.

ON-SITE NUCLEAR WASTE STORAGE

An issue with nuclear energy is the disposal of radioactive waste stemming from plant operation and
decommissioning. High-level radioactive waste consists of spent nuclear fuel; disposal of this waste
is the responsibility of the federal government. Low -level radioactive waste consists of radioactive
products and contaminated material other than spent fuel; disposal of this waste is the responsibility of
the individual states.

For high-level radioactive waste, the Federal Nuclear Waste Policy Act of 1982, as amended, directs
the U.S. Department of Energy (DOE) to site, design, construct, and operate the nation's first geologic
repository to dispose permanently of spent nuclear fuel. The DOE established contracts with nuclear
utilitiesin 1983 to collect one mill (0.1 cent) per each kWh of nuclear energy generated, and in return
to begin removing spent fuel from reactor sites starting in January 1998. The so-called “mill charge”
has been collected and is passed through to ratepayers. Asof Fall 2003, ratepayers across the U.S.
had contributed $12.5 hillion to the Nuclear Waste Fund, which with interest results in an overall
$19.8 hillion collection from ratepayers. However, the DOE did not begin removing spent fuel from
nuclear sitesin January 1998, and is therefore in breach of their contract. Settlement lawsuits by all
nuclear utilities are ongoing.

The federal government has made significant progress toward its responsibility to dispose of high-
level radioactive waste. 1n July 2002, the Congress approved the President’ s recommendation, and
overrode Nevada' s veto of the Yucca Mountain site for development as a repository for the disposal of
spent nuclear fuel. Now the DOE must complete a challenging licensing process with the NRC for
Yucca Mountain. Many people doubt that they will meet the currently projected completion date of
2010. While currently there is recognition in both the DOE and the Congress that disposal of spent
nuclear fuel is anational problem that must be solved, Y ucca Mountain opponents are likely to use
legal and legidlative means to attempt to stop the project.

VY has expanded its on-site fuel storage three times, most recently in 2000. The plant will use up its
existing capacity and need additional capacity for spent fuel storage for its Spring 2007 refueling
outage if the uprate is granted. They must till reserve enough storage to hold al the fuel assemblies
currently in the reactor in addition to whatever spent fuel it is holding. It is expected that Entergy will
seek approval in early 2005 to implement dry cask storage, a method by which spent fuel is stored in
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shielded, passive storage containers. Dry cask storage isin use at approximately half of the U.S.
nuclear plants.

General federal approval of the dry cask storage system Entergy plans to use has been obtained for
sitessuch as VY. State approval must be obtained in accordance with 10 V.S.A. Chapter 157, which
requires that the general assembly find that the storage promotes the general good of the state.
Following approval from the legislature, Entergy will aso need approval for any dry cask facility
from the PSB under 30 V.S.A. § 248.

To dispose of low-level radioactive waste, VY currently uses two facilities: Envirocare of Utah and
Barnwell, South Carolina. Envirocare accepts Class A waste, the lowest category of low-leve
radioactive waste, which comprises approximately half of VY’s operational waste and 90% of
projected decommissioning waste. Barnwell currently accepts all categories of low-level radioactive
waste, and VY sends Class B and C waste to Barnwell. South Carolina has announced that after 2008,
Barnwell will no longer be available to nuclear plants outside the Atlantic Compact, including VY.

Vermont is a member of the Texas-Maine-Vermont Low-level Radioactive Waste Disposal Compact
(the Texas Compact)®, in which Texas is obligated to develop a disposal facility within its state. Prior
to 2003, siting in Texas was stalled due to legidative restrictions. In 2003, the Texas legidature
enacted legidation to establish a siting process there, and in July 2004, Waste Control Specidists, a
private devel oper, submitted an application to construct a compact facility in Andrews County, Texas.
This process provides for the issuance of alicense by the end of 2007. Evenif action in Texasis
delayed, VY will continue to have options available. 1n contrast to storage for high-level radioactive
waste, they have sufficient onsite storage capability to meet its low-level radioactive waste needs well
into the future.

POTENTIAL FOR LICENSE EXTENSION BEYOND 2012

Starting in 1998, the NRC began granting 20-year operating license renewals to nuclear plants.
Currently, approximately one-fourth of U.S. nuclear plants have received license renewals, and it is
expected that almost all existing nuclear plants will renew their operating licenses. While Entergy has
not announced its intentions regarding VY license renewal, Entergy would need to submit its license
renewa application in 2007 to renew its operating license that expiresin 2012. It is expected that the
decision to pursue this license renewa would depend on a combination of production and market cost
factors. As part of its purchase of VY, Entergy committed not to operate beyond March 21, 2012,
without seeking approval from the PSB. Entergy’s current Certificate of Public Good (CPG) to own
and operate VY expires on March 21, 2012.

DECOMMISSIONING ISSUES

The cost to decommission VY following permanent closure of the plant, and to return the site to its
origina condition, was identified as an issue in previous Electric Plans. Under previous ownership,
decommissioning costs were passed through to ratepayers. Projections of these decommissioning
costs increased dramatically over the 1980s and 1990s.

One of the benefits of the sale of VY to Entergy was the removal of the decommissioning liability
from the ratepayers. As part of the sale, Entergy received the VY decommissioning trust fund valued

® The state of Maine withdrew from the Texas Compactin April 2002 and its withdrawal became effective
in April 2004.
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at $310.7 million.® In return, Entergy assumed the responsibility for decommissioning, including the
risks of increasing decommissioning costs, without recourse to additional ratepayer payments. Inthe
sale transaction, Entergy outlined a contingency plan that would be pursued should sufficient funds for
decommissioning not be available at the time of shutdown. The plan provided for Entergy to place
VY in a safe storage mode to allow the decommissioning fund to grow through investment returnsto a
level sufficient for decommissioning.

Vermont continues to have an interest in the adequacy of the decommissioning fund because of the
state interest in the ultimate removal of radioactivity from the VY site and its return to its origina
condition. Therefore, the PSB ordered the following provisions in the sale transaction to Entergy:

» Entergy shall notify the PSB and the DPS every six months as to the status of Entergy financial
guarantees for VY

» Entergy shall report to the PSB and the DPS the status of decommissioning funds and the latest
NRC caculation at such times as it is reported to the NRC. Entergy shall make this information
available to the public;

» Entergy shall update its site-specific decommissioning study every five years and submit the
results to the PSB and the DPS. Entergy shall inform the public of the estimated cost of
decommissioning which resulted from the study; and

» Entergy shall file with the PSB and the DPS a copy of the Post Shutdown Decommissioning
Activities Report (PSDAR), and shall update it annualy.

SINGLE SOURCE RELIANCE ON VERMONT YANKEE (VY)

Previous editions of this Plan pointed out that utilities should consider ways to reduce the risk
associated with Vermont's reliance on VY as asingle source. The sae of the plant to Entergy
alleviates much of the exposure associated with ownership of it. Should the plant become unavailable
for any reason, Vermont would remain exposed to the market to replace that energy which would have
come from VY. Since the plant is no longer owned by the Vermont utilities, they are not liable for
any continuing paymentsto VY should it become unavailable. Nonetheless, this exposure to market
pricesis significant and Vermont owners of VY entitlements should consider further diversification
through “swaps’ or other instruments that can spread the risk of the State’s heavy reliance on VY for
price stability.

QUALIFYING FACILITIES (QF)

Independent Power Producers (1PPs) are producers of electrical energy that are not owned by public
utilities, but make electric energy available for sale to utilities or to the market. They may be privately
held facilities, cooperatives such as rura solar or wind energy producers, or non-energy industrial
concerns capable of feeding excess energy into the system. |PPs can be of any size or fud type.
Federal law guarantees a market to those who meet certain qualifications. Such Qualifying Facilities
(QF) must produce €electricity using a renewable resource or be cogenerators. QFs are also limited to
amaximum size of 80 MW. Federal law alows utilities to invest in up to 50% of a QF.

® Decommissioning is estimated to cost $621 million in 2001 dollars.
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In 1983, the PSB adopted Rule 4.100 in response to a mandate contained in the Public Utilities
Regulatory Act (PURPA), enacted by the U.S. Congressin 1978. PURPA required retail utilitiesto
purchase power generated by QF's at the utilities avoided costs.” States were required to adopt rules
to implement this act.

Unlike the QF systems adopted by other states, PSB Rule 4.100 established one statewide, unified
system for purchasing and allocating QF-produced power. Under this system, the DPS calculated a
set of statewide avoided cost rates to be paid to QF's. In addition, the Rule established a purchasing
agent to act as broker between the QF' s and the Vermont distribution utilities. The purchasing agent
also ensured that the selling facilities complied with their various operating and contractual conditions
in their contracts.

In Vermont, PURPA has resulted in a broad range of QF projects. Some of these represent local
entrepreneurs renewing an old dam or utilizing low-grade wood as afuel. Projects are powered by
water, wood, gas extracted from landfills, and cow manure. Some devel opers are out-of-state venture
capitalists. The Ryegate project includes a utility, CVPS, as a minority investor, and the Huntington
Falls hydro project has been developed completely by Vermont Marble.*

" Definition under PURPA: Costs

Section 210 of the PURPA required that electric utilities purchase energy from qualifying IPPs (or QF’s) at
the utilities’ avoided costs (what the utilities would have to pay, on average, for energy from other sources).
In order to assist | PP developersin financing their projects, many states, including Vermont, offered IPP's
long-term contracts. These were fixed price contracts determined by cost projections made in the late 70’s,
at atime when oil prices were expected to remain at elevated levelsindefinitely. Asaresult, contracts for
QF power tend to be very high-priced. Recent efforts at renegotiation have resulted in some reduction in
cost of IPP power and as current | PP contracts expire the trend of | PP power cost istoward market price.
There have been several new projects that have requested avoided cost rates. These contracts have been
short term and indexed to the regional market price.

1 Vermont Marble was able to hold a 100% ownership in the Huntington Falls facility under a provisionin
the law that waives the 50% limitation for companies whose utility business represents only a minor part of
their overall business.
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Table 4-2

I ndependent Power Projects Selling to Vermont Power Exchange

Project

Comtu Falls
Dewey's Mills
Emerson Falls
Martinsville Hydro
Woodside Hydro
Slack Dam
Killington Hydro
Barnet Hydro
Brockways Mills
Dodge Falls Dam
Ottauquechee Woolen Mill
Kingsbury Hydro
Ladd's Mill
Moretown Hydro
Nantana Mill
Newbury Hydro
Winooksi 8
Sheldon Springs
Huntington Falls
Winooski 1

Total Hydro

Ryegate

Total IPP

NEPOOL
Capacity
(MW)

0.46
2.79
0.23
0.19
0.12
0.37

*k%k

0.3

*%

2.18
0.2
0.14
0.58
0.11
0.27
0.91
26.38
5.76
7.1
53.39

20.3

73.69

Fuel

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Wood

Est.

AnnualOutput
GWh

The most significant result of Rule 4.100 was the creation of a single purchasing agent, the Vermont
Electric Power Producers, Inc. (VEPPI), which was recently awarded the contract to administer the
state program, replacing the Vermont Power Exchange (VPX). VEPPI aggregates most of the power
produced by the QF sin Vermont and wholesales it on a pro rata basis to all Vermont distribution
utilities. Through a statewide lottery, projects were awarded the right to sell to the VEPPI based on
projected statewide-avoided costs. These sales contracts have terms of 20 or 30 years. The current
Rule 4.100 is potentially in conflict with recent developments in transmission policy created by
Federal Energy Regulatory Commission (FERC) Order 888. Under this order, companies transmitting
power must post their rates for all to see and users of transmission facilities must make reservations
for that use. Both of these provisions do not really work with the current Rule 4.100 system. Efforts
to revise the rule have not been vigorously pursued. Until recently, there has been little activity from
IPP developers. As new projects are presented to Vermont utilities they are not being offered through
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the purchasing agent system, but generally are being purchased by the host utility at a price indexed to
the prevailing clearing price at the point of interconnection.

Table4-3

Vermont Renewable Ener gy Generating Capacity

Facility Capacity MW

Small Hydroelectric

Utility-owned 84

Independently-owned 54
Total Small Hydroelectric 138
Wood

McNeil 53

Ryegate (QF) 20
Total Wood 73
Landfill Gas 3.6
Wind 6
Total Renewable Generating Capacity 220.6

The cost of PP power contracts has been a seriousissue. Replacing the existing QF power purchased
through the purchasing agent with power purchased from the New England wholesale market would
currently cost about 4.5 centskWh. The average QF contract power is priced at about 13 cents. The
over al market cost is therefore about 7.5 cents’/kWh or 25 million dollars per year. The total electric
bill for Vermont is about 650 million dollars, so these above market costs represent approximately 4%
of electric bills. One way to mitigate these costs is through securitization. In the 2001 session, the
Legislature passed a bill authorizing securitization that is afinancial tool whereby contracts can be
bought out or bought down to alower level. Under this approach, Vermont or some other bonding
authority would issue bonds, the proceeds of which would be paid to producers in return for lower
rates. Since Vermont would be issuing the bonds, very favorable bond rates would result in
substantial savings relative to current QF price levels. The utilities are also pursuing other mitigation
measures. Docket 6270, which recently concluded, resulted in a series of measures that will result in
roughly three million dollars in price concessions from QF' s. These concessions were achieved
largely through elimination of various performance and insurance requirements that were designed to
ensure QF' s continued operation throughout their entire contract periods.

EFFICIENCY UTILITY

The efforts of Vermont at procuring resources from energy efficiency are fully detailed in Chapter 6.
To the extent that resources are freed up as the result of Demand Side Management (DSM) ectivities,
those resources are able to serve other load, thus extending the usefulness of the existing supply
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network and avoiding investments in generation, transmission and other supply related infrastructure.
The impacts of DSM activities are reasonably measured and able to be forecasted and they can be
incorporated into supply planning exercises and decision-making processes. Efforts to integrate DSM
planning into the planning of Vermont utilities appears to bring new challenges.

ELECTRIC RESOURCES OUTSIDE OF VERMONT
HYDRO QUEBEC (HQ)

The Hydro-Québec-Vermont Joint Owners (HQ/VJO) Contract

In 1990 the PSB approved a 30-year agreement between a group of eight Vermont utilities, known as
the Vermont Joint Owners (VJO), to purchase additiona long term baseload power from HQ and to
make it available at wholesale to the rest of Vermont's utilities. This HQ/VJO contract provided for
increasing purchases of power from 51 MW in 1994 to approximately 310 MW in 2001 as shown in
Table 4-4. Part of this power was to replace a 150 MW contract with the DPS and other medium term
contracts signed between Vermont utilities and HQ in the 1980s. The remainder was intended to
cover expected load growth. The contract requires the VJO to take energy at an annual capacity factor
of 75%. Its capacity cost, based on the projected carrying cost of anew coa unit, remains fixed for
each 20-year contract schedule once delivery begins under that schedule. This contract is atake or
pay arrangement, meaning that regardless of whether the Vermont utilities have the need for the
power for which they have contracted, they must still pay for it. (Wholesale power markets provide
Vermont utilities the opportunity to resell excess HQ power.) Currently the average cost of the
HQ/V JO power is about 6.5 cents’/kWh, which puts it somewhat above the cost of market aternatives
in 2004. HQ/IVO power is stably priced, immune to escalating fossil fuel prices and retrofit costs and
does not contribute to the air quality problems of our region.

Hydro-Québec Supply Reliability

Vermont imports most of its HQ power through a converter in Highgate owned by the VJO.® In 2001,
this interconnection was upgraded to handle 225 MW. Much of the remaining HQ power is brought
into Vermont through direct transmission links with Québec and is maintained by the Vermont
Electric Cooperative (VEC). These two pathways, the Highgate converter and direct links to Québec,
are not sufficient to bring in al of the power scheduled to arrive under the HQ/V JO contract.
Purchasers of HQ/VJO power aso need to make use of the High Voltage DC (HVDC) interconnection
between Québec and New England. Vermont utilities own 183 MW of capacity on this 2,000 MW
transmission line, which runs from Des Cantons, Québec to a converter in Sandy Pond,
Massachusetts. Vermont's entitlement in the HVDC line is more than enough to import the HQ/VVJO
power not brought in through Highgate or block loaded.

8 Since HQ's electrical system is not synchronous with the U.S. system, it is necessary to convert the
electricity to Direct Current (DC) and back to Alternating Current (AC) before it can be used on the
northeastern electric grid. Thisisdone at Highgate, Vermont. Converters also exist at Sandy Pond,
Massachusetts and Chateauguay, Québec. Alternatively, certain territories near the Canadian border can be
disconnected from NEPOOL and linked directly to the HQ system. Thisiscalled block loading. Several
Vermont towns have received service directly from the Québec system for decades.
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Table 4-4

Vermont Purchases from Hydro-Québec

MW Start End
DPS Highgate Contact 150 Sept.1985 Sept. 1995
HQ/VJO Contract
Schedule A 41 Nov. 1990 April 1, 1991
20 May 1, 1991 April 1, 1992
19 May 1, 1992 Sept. 1995
Schedule B 176 Oct. 1995 Oct. 2015
Schedule C1 51 Nov. 1990 April 1, 1991
54 May 1, 1991 Aug. 1991
55 Sept.1991 Sept. 1991
25 Oct. 1991 Oct. 1995
24 Nov. 1995 Oct. 1996
30 Nov. 1996 April 1, 2012
55 May 1, 2012 Oct. 2012
Schedule C2 7 May 1, 1992 Oct. 1996
27 Nov. 1996 Oct. 2012
Schedule C3 47 Nov. 1995 Oct. 2015
Schedule C4a 25 Nov. 1996 Oct. 2016
Schedule C4b 5 Nov. 2000 Oct. 2020

Note: HQ/VJO participating utilities include: Barton, Central Vermont,
Enosburg, Green Mountain, Hyde Park, Johnson, Ludlow, Lyndonville, Morristown,
Northfield, Orleans, Rochester, Stowe, Vermont Marble, VEC (through the former Citizens), WEC.

All power purchased from HQ is system power that is not tied to any single unit. Since the power is
supplied from many generators, its reliability is based on HQ's total system reliability. The risk
associated with the VJO 310 MW system purchase is considerably lower than the risk of purchasing
an entitlement of comparable size in asingle unit.

Although both the DPS and HQ/V JO contracts purchase system power, their delivery over afew large
interconnections raises some of the same issues of size and risk associated with purchases of power
from large generation units. The risk is mitigated by the fact that transmission facilities generaly
have a much higher reliability than generation facilities and the existence of surplus interconnection
capacity on the HVDC line. In addition to the Highgate and the HVDC interconnections, Vermont
can, and sometimes does, utilize the interconnection between Chateauguay, Québec and New Y ork to
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import power. The existence of this potentia alternative path further reduces the risk of failure of one
of Vermont's primary interconnectionswith Québec. Of course, since each utility's level of
dependence on this source varies, over reliance may be arisk for some. Still, the ice storm of 1998
showed that transmission lines can be vulnerable as well. Eventsin the winter of 2004 further
demonstrated that even this system power is not immune to reliability issues.

On January 15, and 16, 2004, due to expected extreme high peak loads, HQ asked for relief in advance
and a portion of the power contract with Vermont was transferred from the Highgate tie to a delivery
point in Maine. Thisleft aminimum necessary 100 MW scheduled for delivery through the Highgate
tie on January 15and 16. Therisk of possible loss of load in Vermont increased when the 120 kV line
from Québec to the Highgate Converter tripped at about 2:15 AM on January 16". Thisline, and
therefore the Converter, was not restored to service until 4:15 PM.

At approximately the same time, numerous generators in New England ceased working; apparently
some were without contracts for firm gas supplies (or effective dual fuel capability) and others had
sold gas into the market at a better margin or due to structural commitments or timing differences
among the daily gas and electric markets. 1SO-NE experienced very unpredictable supply conditions
in the face of growing peak loads above 22,000 MW. Despite the region’s very large installed
generation capacity reserve margin (+30%), a large amount of generation became unavailable because
of either fuel unavailability (natural gas primarily) or ineffective dual fuel capability (caused by
environmental permit operating restrictions).

Both situations coincided with the New England electric system critical peak loads, nearly causing
ISO-NE to call for the extreme procedure of rotating customer blackouts. Each of these situations
could have led to prolonged customer outages during extremely severe winter weather in Vermont and
could have precipitated a public emergency.

HQ appears to be attempting to mitigate the economic and reliability &fects of the deficiencies by
bringing on new production capacity and by working with Vermont utilities to partially redirect
contract deliveries away from aweak part of its transmission system. The problem is that at some
point redirecting deliveries has the potential to adversely impact Vermont system reliability.
Furthermore, HQ's overall situation could result in them being unable to make the remaining
scheduled delivery to Highgate.

Since these system issues are region-wide generation capacity and transmission system deficiencies,
ISO-NE and HQ TransEnergie, as the respective control area operators, must address them in
coordination with the operators of the controllable interconnected assets.

NIAGARA AND ST. LAWRENCE PROJECTS

Since the late 1950s, Vermont has had the benefit of obtaining inexpensive power from the New Y ork
Power Authority (NYPA) and its predecessor PASNY. This power has been very inexpensive due to
historical federal subsidies for hydro dam construction. Until July 1, 1985, Vermont received 150
MW of 0.2 centskWh energy from the St. Lawrence and Niagara hydro projects. Asfuel prices
soared in the 1970s, other states chose to take advantage of the low-cost NY PA power, and Vermont
was forced to accept alesser share. Under a decision by NY PA, Vermont's entitlement from the St.
Lawrence project has gradually declined from 68 MW in 1985 to 1 MW by 1994. Vermont's
entitlement to the Niagara project’s power has also been reduced as a result of litigation; its year 2004
shareis 112 MW. Even at this reduced level, the price continues to make this energy attractive to
Vermont.
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WHOLESALE POWER MARKET

As discussed briefly in Chapter 2, the landscape for electric power dispatch and transactions changed
dramatically in 1999 with the creation of the Independent System Operator for New England (ISO-
NE), soon to be organized as a Regional Transmission Organization (or RTO-NE).” The ISO-NEisa
not-for-profit organization with responsibility for administering the regiona wholesale electric power
market and for operating the high voltage electric transmission system. Although the details of the
wholesale market system have been continually evolving since that time, this fundamental change
abandoned the prior system where dispatch was based on the marginal operating cost of the next
available unit, and replaced that system with one where owners of generation bid their unitsinto a
clearing market.

With the development of this bid-based market, most of the vertically integrated utilities in New
England sold their generating assets to independent generation companies. These generating
companies had no retail load to serve, contracting instead with Load Serving Entities (LSE) to provide
energy or selling it into the wholesale market.

Chapter 7 discusses the features of the Standard Market Design (SMD) that govern power transactions
in New England. From a power supply standpoint, Vermont utilities make extensive use of the market
for various products at various times throughout the year. Having the market and being able to rely on
it is essential to providing reliable and low-cost service to customers. The restructured wholesale
market has produced a host of new energy products available for integration into a resource portfolio.
The most common means of conducting transactions in short-term power deals is by contracting for a
strip, which is a 100% capacity factor block of power that can be purchased for peak or off peak hours
inaday. They may be purchased for periods as short as one hour and for periods as long as severa
years. The energy in these strips is provided from the seller’s portfolio of resources and is sold at a
predetermined cost. These strip transactions are not tied to specific resources, but rather are tied to the
resource portfolio of the seller. In addition to energy, LSE’s are responsible, on an hourly basis, for
having sufficient capacity and reserve products to cover their load. In addition to energy, these
products are Installed Capacity, three types of reserves and Automatic Generation Control (AGC).
These products are provided by owned generation, purchased from owners of other generators or
procured on the hourly market.

UTILITY CAPITAL REQUIREMENTS

The development of active and effective wholesale markets and purchase power arrangements may be
fundamentally altering the extent to which utilities must rely on owned-generation to meet their own
customer loads. Only afew years ago, the Vermont mix depended on owned generation. Today,
most of the Vermont mix is met through purchase power form merchant generation. Vermont utilities
will, however, need to maintain ready access to capital by maintaining solid bond ratings in order to
preserve options to build generation and to meet the requirements for delivery of required
transmission and distribution, when needed. (See the discussion in Chapter 10 concerning access to
low-cost capital.) Municipa and bond banks continue to rely on the municipal bond bank for low cost

capital.

91n 2004, the 1SO became a Regional Transmission Operator, (RTO). Thisis discussed in Chapter 7.
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ENVIRONMENTAL PROFILE OF VERMONT’S CURRENT ENERGY
PORTFOLIO

Vermont’s electric generation portfolio is among the most environmentally benign portfoliosin the
U.S. Vermont is among the national leaders in the percentage of renewable energy generation in its
in-state resource mix (See Figure 4-2). Renewable energy means energy produced using a technology
that relies on a resource that is being consumed at a harvest rate at or below its natural regeneration
rate.® Approximately 26% of Vermont's in-state generation comes from renewable sources. Of
Vermont’s total annual energy demand, 12% —15% is produced from renewable generation sources.
This percentage varies from year to year mainly due to fluctuations in water availability for hydro
generation. Load supplied by HQ is not considered renewable under Vermont statute. Even though
emission profiles are identical for large and small hydro, generation over 80 MW is considered large
hydro and therefore excluded.™ Including HQ as a renewable would bring the VVermont portfolio total
to approximately 50% renewable sources.

Vermont also compares very favorably to other states when one looks at emissions of air pollution and
greenhouse gases from in-state electric generation. (See Figures 43 and 4-4.) Based on the
aggregation of emissions of sulfur dioxide (SO,), carbon dioxide (CO,) and oxides of nitrogen (NOy),
Vermont's in-state generation produces only 0.06 tons of emissions per MWh generation.*> This
compares to a national average of 1.42 tons per MWh or approximately 96% less than the nationa
average. The remaining 49% of Vermont’s load is from out-of-state generation of which 71% is non-
emitting hydropower from Canada. Contributions to U.S. air emissions from Vermont's in-state
generation constitute less than 2/10™ of 1% of NO,, /10" of 1% of SO,, and 7/10" of 1% of the
greenhouse gas CO..

Figure 4-2
Instate Renewables Generation as Per Cent of Total
Instate Generation
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130 V.S.A.§ 8002 (2) (C) For purposes of this chapter, the only energy produced by a hydroel ectric
facility to be considered renewable shall be from a hydroel ectric facility with a generating capacity of 80
MegawWatts (MW) or less.

12 The Vermont Y ankee (VY) nuclear plant has radioactivity emissions during normal operation of no
greater than 20 mrem/year, which is less than the federal limit of 25 mrem/year.
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SUMMARY

Vermont's utilities both own and contract for generation to serve their customers. Vermont is part of
an interconnected network of power suppliers, both in and out-of-state. Figure 4-5 shows how the
power supply mix has changed over the past 12 years and shows past peak power demand. It
continues that line with a projection of future peak power demand and it also shows the mix of
resources that have been committed to Vermont to meet that demand, along with those that are
committed to the state in the future. That mix has been high in generation sources with relatively low
environmental impact compared to many other states. Although the composition of portfolios varies
among Vermont’s retail utilities, in general, aggregation of Vermont committed units or contracts
covers approximately 85% of the state’ s energy needs until the VY contract expiresin March 2012.
Following the expiration of this contract is the ramping down of the HQ contracts through 2016.

Figure 4-5 shows an approaching gap in the supply of Vermont's electric power. The future gap in the
size of anticipated peak load and committed supply does not foretell a crisis, but it does illustrate the
need to make important choices now and in the years to come.

Figure4-3
Vermont’s Compar ative Pollution Emissions
Contribution to U.S. Air Pollution Emissions
Tons Aggregate of Emissions per MWh
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NOXx emissions
From Instate Electric Generation

Figure4-4
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Figure4-5
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CHAPTER 5: Emerging and
Sustainable Energy
Technologies

INTRODUCTION

We can and must make choices as to the sources of our electric energy over the next 20 years. The
choices we make will depend on our objectives, the goals we establish, and how we weigh those
goas. Insome casesindividual users of electricity may make those choices. Whereas most
individuals and businesses will remain connected to the integrated electric grid, supplied by their local
distribution utility, some may choose to be totally independent by installing their own on-site
generation, while still others may choose to be partially independent through net metering
arrangements and/or participation in voluntary green pricing programs.

It is also important to remember that the main focus of this Plan is on decisions that must be
committed to today or in the near future. In general, we do not have to commit today to a potentia
decision far into the future. For example, utility resource plans often include generic resource
additions ten or twenty years from now. Such resource decisions are irrelevant if they require no
action whatsoever today. This does not mean we ignore the future, it simply means we identify
decisions that must be made today, even if such decisions simply preserve options for usin the future.

However, in the case of emerging technologies, an additional assessment may be necessary to
determine if these technologies represent options with future commercial potential. Making this
determination may be relevant to the type and level of market intervention or assistance that may be
warranted, and ultimately, the resources available at critical decision points in the future.

This chapter reviews a number of alternative generation technologies that exist today and, in some
applications, are aready cost-effective, including wind resources, solar, and biomass. We aso review
a number of technologies that are potentially viable in the future. While not cost-competitive today,
these technologies hold a promise of greater efficiency and lower environmental impacts than today’s
generating technologies. We conclude this chapter with a discussion of net metering, (a program to
encourage small-scale renewable development) and green pricing programs (that allow individual
customers to select the environmental attributes of the electricity they purchase).

RENEWABLE RESOURCES

Renewable resources differ from finite resources (such as nuclear and fossil fuels like codl, oil, and
natural gas) in many ways, foremost being that renewable resources are sustainable. Renewable
resources can be more costly in terms of first cost, but provide other benefits that are important to
consider. For example, renewable resources provide the benefit for all intents and purposes of never-
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ending power. Additionally, some renewable power systems, once the cost of construction and
maintenance are taken into account, have no fuel costs. Solar and wind generation are two prime
examples. Others, such as wood-fired generating stations, like the McNeil and Rygate power plants,
provide power from native harvested wood chips at a relatively low-cost relative to current wholesale
market conditions. Renewable resources provide another benefit that their finite fuel counterparts do
not -- they can be found locally. This aspect in itself provides benefits because when fuels can be
obtained locally, the dependence upon other countries such as those in the Middle East becomes less
of an issue therefore somerisk is eliminated. Fuel transportation costs and the associated
environmental impacts are reduced or eliminated and local jobs and businesses may be created giving
aboost to the Vermont economy.

Northern New England, with its ample forests, windy ridge-tops and numerous rivers would appear to
have an advantage over other New England states in their ability to produce renewable energy. This
fact should not be lost on policy makers. It islikely that the three northern New England states could
meet a significant share of the renewable resources necessary to serve the needs of the region.
Further, Vermont has a significant number of renewable energy based businesses with the ahility to
serve a developing market for both residential and utility sized applications.

In general renewable resource technologies can be applied at the local, or building level, providing
electricity and energy to one or two facilities, or in alarger scale, at the utility level, providing
electricity to the utility grid where it can provide service to many different uses. The size of utility
type resources is obviously much larger than that of home size resources, however, each can have its
place in the energy future of Vermont.

Since the passing of Vermont's net metering law, V.S.A. § 2193, there has been an increase in
installation of small-scale renewable electric generation systems in the state of Vermont, such as small
wind (smaller than 100 kiloWatts (kW)) and photovoltaic systems. This trend will likely continue.
There has aso been an increasing interest in large wind systems (greater than 100 KW). The Vermont
Department of Public Service (DPS) will continue its support of these technol ogies where appropriate.

RENEWABLE ENERGY AND THE VERMONT RESOURCE MIX

Vermont’s portfolio aready reflects the attributes of a stable and sustainable resource mix. Roughly
15% of the Vermont mix is comprised of relatively small-scale renewables and roughly 35% of the
mix is comprised of system energy from Hydro-Quebec. The HQ power relies predominantly on
large-scale hydro generation. All told, Vermont already has a renewable mix with either owned or
contracted features that distinguish it from the regiona mix that is heavily dependent on fossil fuel
sources. As measured by capacity, the regional mix is 13% renewable.*

ESTABLISHING STATE GOALS FOR RENEWABLES

Goals for the advancement of renewable technologies typically center on (1) advancing the
commercialization of technologies, like wind, that are close to the market, or (2) promoting the
advancement and devel opment of technologies that have more long run potential, but still remain
relatively far from commercia potential. Renewable portfolio standards are often presented as a
mechanism for advancing the commercialization of technologies, but can serve dual objectives
through “set-asides’. Funds and tax incentives are more frequently tied to flexible application or

! The capacity factor is, however, probably below the average capacity utilization of resourcesin the
region. Therefore, the proportion of energy is probably below the 13% regional capacity.
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targeting of specific technologies.

As noted above, Vermont aready has a stable and sustainable resource mix, however defined. Even
when measured by the yardstick of small source renewables, Vermont is ahead of the region. Long-
term goals for renewable energy may appropriately be set in relation to the regional market in which
Vermont fundamentally depends. The comparative advantage of Vermont should not be lost as
Vermont considers strategies and goals for renewable energy.

Solar

The biggest fud of al isthe sun. Virtualy all energy sources on earth are derived from the sun's
radiant energy. It's hydrogen gases have been going through massive nuclear fusion reactionsfor
billions of years, releasing all the heat and light energy that our solar system depends on. Radiation
from the sun makes the wind blow, heats the surface of the earth, and causes water to evaporate and
condense, creating precipitation. Hydroelectric and wind power are technologies that harness forces
originally created by the sun by converting the movement of wind or water to electricity. The force of
both water and wind can be used to spin turbines, which in turn generate electricity, and can be used
by homes, institutions, and businesses. Solar radiation captured through the use of photovoltaic (PV)
panels can be used to generate electricity directly. The heat created by solar radiation can be used to
heat buildings with the use of passive solar design techniques. Also, this heat can be utilized by
domestic and forced hot water heating systems.

Small Scale Technologies

Passive solar heating and lighting for buildings is a common application of renewable energy. Day-
lighting is the use of direct, diffuse, or reflected sunlight to provide full or supplemental lighting for
building interiors. Artificial lighting accounts for as much as 40% to 50% of the energy consumption
in many commercia and ingtitutional buildings and 10% to 20% of energy consumption in industry.
Day-lighting can significantly reduce artificia lighting requirements and energy costs in many
commercia and industrial buildings, and institutional facilities such as schools, libraries, and
hospitals. Day-lighting, in combination with energy-efficient lighting, reduces the lighting power
density in some office buildings from 2.2 W/ff (23.7 W/n) to 0.88 W/ft* (9.5 W/m?) without a
reduction in the measured lighting levels (in foot-candles at the work surface).

A passive solar heating system collects energy from the southern exposure and uses this energy to heat
a space directly, or to heat afluid that later radiates heat to a space. Orienting the building with an
east-west configuration so that the majority of the window glazing has a southern exposure can do
this. High quality insulated glass, insulated window shades, and so-called super insulated walls,
ceilings, and floors can be installed to reduce the building's heat loss. The strategy of constructing to
minimize building heat loss and designing it to capture available solar energy can not only save on
heating fuel costs, but also reduce electric use from heating auxiliaries such as fans or pumps.

Photovoltaic (PV) systems-are another way of capturing the sun'senergy. These systems use solar
cells to directly produce Direct Current (DC) electricity from solar radiation. DC power must be
converted to Alternating Current (AC) for ordinary household appliances to use. Thisis done through
the use of adevice cdled an inverter. Solar cells can be integrated into roofing systems to utilize a
large surface area and sometimes into roof shingles that are indistinguishable from standard roof
shingles. Some manufacturers offer DC powered appliances such as attic fans and well pumps that
avoid the need of the owner to purchase an inverter and the associated conversion power |osses.
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Some homes, institutions, and businesses use active solar systems to reduce the amount of power they
buy from the electric utility. Some configurations feed power directly back to the utility grid during
times where the system produces excess power. The utility meter actually spins backwards when this
occurs. These systems are termed “ net metered” because utility customers are able to fectively sell
power back to the utility at retail, not wholesale rate when they have excess power. Other systems use
the solar cells to charge batteries. Power from the batteries is used for house or building power.

These systems can be designed to interconnect to the utility grid in a net-metered arrangement or be
independent of the utility distribution system, called off-grid. These systems require the use of
batteries to provide power during nighttime hours and when clouds obscure the sun. With some
hybrid systems, two renewable sources are used, active solar and small wind systems.

PV systems are used in other applications where traditional electric power supplies are not needed,
wanted, or cost effective. Currently in Vermont, PV systems are being used to provide power for
street signs, monitoring stations, highway construction signs, off-grid homes and many on-grid homes
and businesses. PV systems have aso been used to power DC well pumps to provide water in remote
camping areas where installing a utility line extension is cost-prohibitive. Some cars also use
photovoltaic cells to power electric motors. These specialized applications should be encouraged both
as cost effective solutions in their own right and as a vehicle for integrating distributed generation
sources into the mainstream electric supply.

At this time, photovoltaic systems are relatively expensive on a dollar per kilowatt-hour (kWh) basis.
As an example, when taking into account al of the costs of building and maintaining an active solar
system over its lifetime, the customer cost per kWh is about 20-50 centskWh. Compare that to the
Vermont average retail residential rate per kwWh of 12.9 cents. However, photovoltaic systems can be
cost-competitive as an dternative to installing a utility line extension. Also, their equipment costs
have been coming down over time. PV systems exhibit characteristics that are important for planners
to consider. Since their output is proportiona to the intensity of the sunshine, it tends to be coincident
with summer peak load conditions that are driven by air conditioning.

Utility Scale Technologies

Solar thermal electricity is generated often by concentrating the sun’s rays on a small surfacein
order to boil water and generate steam. The steam that is created is used by aturbine to generate
electricity. Curved mirrors are often used to concentrate the sun’s radiation. Most of the world' s solar
generated power is derived from solar thermal electric power plants. This technology has been in use
for about 20 years but its high cost per kWh (10-15 cents/kWh?) is a barrier in addition to the limited
areas where it can be installed and cloudy locations diminish cost effectiveness dramatically.

WIND

The windmills that dotted the landscape of Europe and the Middle East since the tenth century have
evolved into wind turbines, sleek machines capable of producing electricity to be delivered to homes
and businesses in Vermont. The power output has evolved as well, from the origina direct drive
applications used to grind and mill grain, to electric power which can be used in motors to accomplish
the same milling and grinding or be used to power the many appliances of modern life. Inthe U.S.
and worldwide, wind generated electricity is the fastest growing segment of renewable energy
production. Spurred by cost reductions and improved reliability from turbines, depending on site-

2 Solar Thermal Power Generation Technology Scan
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specific factors, utility scale wind energy is cost competitive with traditional electricity sources before
accounting for externality values or Renewable Energy Certificates.

Utility Scale Technologies

A 1991 report by the Department of Energy (DOE) estimated that Vermont had a theoretical wind
energy potential of 537 MW. A more recent report by the DPS suggested that there could be as much
as 759 miles of potential utility scale wind sites on the ridgelines of Vermont? Among the barriers to
development of wind power in Vermont are environmental and site constraints, aesthetic concerns,
and regulatory issues concerning siting and operational permitting. Information provided by
Renewable Energy Vermont suggests that there are at least 137 MW of utility-scale electric projects
available for development within Vermont (covering at least 7 locations) capable of producing 360
GWh of éectricity (roughly 6% of annual electricity consumption in Vermont).

The prospect for increases in the use of wind power in Vermont for utility-scale generation of
electricity in Vermont has led to heightened debate over project proposds. According to the
Department of Energy, wind energy is the fastest-growing type of energy generation in the United
States and around the world. Global wind energy capacity reached 31,000 MW by the end of 2002.

The United States had almost 4,700 MW of installed wind energy capacity, enough to power almost 3
million average homes. Utility-scale wind power plants are now located in 27 states. The average U.S.
wind energy growth rate for the past five years is 24%. This growth can be attributed to a greatly
reduced cost of production (from 80 cents [current dollars] per kilowatt-hour [kWh] in 1980 to 4 cents
per kWh in 2002).

Costs, Environmental Impacts, and Other Characteristics of Wind Power

Wind energy is one of the lowest-cost renewable energy technologies available today, costing between
4 and 6 cents per Kilo Watt-hour (KWh) on average across the nation, depending upon the wind
resource and financing of the particular project. In Vermont, wind installations tend to be somewhat
more expensive than average, due to the challenges of installing turbines on mountain tops and the
costs of transmitting that energy to the grid. Because the fuel (wind) is free, wind energy can provide
a stable long-term price for power production and, as a result, has been the focus of developers
throughout the region. The cost of electricity generated by modern wind farms has declined by 80%
since 1980 and is expected to continue to decline as the technology improves and the market for this
source develops.

A 1.5 cents per KWh federa production tax credit for electricity generated from wind turbinesin the
first ten years of operation has helped make development of wind power projects across the country
more economically viable and has contributed to increased development of wind energy. That credit,
which was raised to 1.8 cents per kWh to adjust for inflation, was critical to projects hoping to win
financing from lenders. Uncertainty about the tax credit, which expired on December 31, 2003,
reduced the rate of growth of wind power nationally from 1,700 MW of new production capacity in
2003 to an expected 500 MW of new generation in 2004. The tax credit, first adopted in 1992,
expired in June 1999, then was renewed six months later in December 1999. It then expired in
December 2001 and was re-implemented in March 2002. * The credit was recently renewed on

3 Wind Generated El ectricity History and Assessment, DPS, January 15, 1994

4 Ken Silverstein, PacifiCorp Ventures Indicate Wind Power is Economically Viable, RiskCenter.com, May
14, 2004
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October 4, 2004 as part of the Working Families Tax Relief Act. The tax credit was renewed through
December 31, 2005 and made retroactive to January 1, 2004.°

The sale of Renewable Energy Certificates (RECs) can further enhance the economics of awind
installation for a developer or utility. Each MWh of electricity generated by awind facility creates a
REC. These RECs are used by load serving entities to demonstrate compliance with requirements
arising from Renewable Portfolio Standards (RPS) adopted by their states or as documentation for
“green” energy products they may be offering. Currently certificates from a newly constructed wind
(or other qualifying reneweble) facility are currently selling for about 4 cents per kWh — a significant
incentive to aid in the development of wind facilities.

The “fuel” for awind turbine iswind, so its air emissions are zero. Electricity generated by wind
turbines will not emit air pollutants like most other energy sources—that means less smog, less acid
rain, and fewer greenhouse gas emissions. Power plants are the largest stationary source of air
pollution in the U.S., emitting millions of tons of sulfur dioxide, nitrous oxides, and carbon dioxide
each year. Every KWh generated by awind turbine will offset one that would have been generated by
afossil fuel source.’® Running a single 1-MW wind turbine can displace 2,000 tons of carbon dioxide
in one year (equivaent to planting one square mile of forest).

Since the wind is an intermittent resource, much like run of river hydro plants, it must be integrated
into a portfolio of resources. A run of river hydro plant only generates as much energy and at such
times as the inflow to pond behind the dam allows. Aswith wind, this generation can be forecast with
some margin of error for afew days ahead. All energy sources have some variation in their level of
output. Financially these fluctuations are managed by utilities by having a diverse portfolio of
resources. From areliability standpoint, these variations are managed by having enough reserves
available to system operators to handle the myriad of instantaneous changes in availability of supply
sources or level of load in the region. From a system stability standpoint, fluctuations in output from
resources like wind or hydro are similar to issues routinely faced by system operators such as
fluctuations in load or sudden loss of a large generation unit. The power grid has been designed with
these kinds of variationsin mind. It is able to accommodate everything from a single electric motor
starting in Burlington, to the sudden loss of output from Vermont Yankee (VY) in Vernon. Wind
should be viewed as a component in a balanced portfolio of resources that can importantly act as a
hedge against fluctuating fossil fuel prices.

In Vermont, the windiest sites are located on the North-South ridgelines. These locations are often in
remote areas, far from the load centers where the electricity will be consumed. The most desirable
ridgelines are above 2,500 feet in elevation. Any intrusion on the fragile habitat at that elevation must
be done with extreme caution. Furthermore there are environmental concerns revolving around
migratory birds and bats that must be addressed by wind developers. Currently there is disagreement
about the nature and severity of these impacts. Some environmentalists say that multi-year studies are
needed to determine the potential impacts of wind installations, while others claim the results from
their shorter-duration studies will allow them to adequately mitigate any impacts on migratory species.
In atourist state like Vermont, the aesthetic impact of ridgeline development has been raised as a

® Database of State Incentives for Renewable Energy. Federal Incentives for Renewable Enerqy. Available:
http://www.dsireusa.org, 1 December 2004.

® Thisisnot exactly aone to one comparison since line losses attributable to both sources may not be
equivalent at al times. However, generally, it is areasonable assumption.
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concern by many involved in the wind energy debate. Thisimpact and its perceived intrusion on
remote areas will have to be balanced with the environmental benefits of clean energy.

Wind energy has local benefits as well. Wind projects keep energy dollars in the states and
communities where projects are located, they can provide a steady income through lease payments to
the landowners, they pay significant property taxes and state taxes each year and create local jobs, and
plant owners typically make rent payments to the landowner for the use of the land. Over the last five
years, U.S. wind capacity has expanded at an annua average rate of 28%, according to the American
Wind Energy Association. They also state that if the wind industry was to consistently grow at arate
of 18% per year, then 6% of the nation's electricity could be derived from the fuel source by 2020.
That would result in more than $100 billion of new investment in rural America

Permitting and Siting Wind Turbines in Vermont

Since most, if not al, the sitesin Vermont (with the greatest potential for wind power generation) are
located on ridgelines, the siting and permitting of these facilitiesis a sensitive matter. There are
proposals in the planning stage for commercia size merchant wind farms whose output could serve
instate as well as out-of-state customers (although to receive a permit under Section 248, the project
must be shown to have a benefit to the residents of Vermont). This possibility raises important
guestions, including:

» Isthe current regulatory approval process sufficient to review these projects?
» What are the environmental impacts of construction on ridgelines?
» Are the aesthetic impacts reasonable, and how can they be mitigated?

Historically, utility owned projects have been proposed by monopoly utilities and reviewed under
8248 of Title 30 with final approval by the Public Service Board (PSB). All other commercia
development has been the purview of local zoning, planning and the Act 250 process at the local and
regional level. Act 250's founding, in part, was the result of wide ranging concern about unfettered
ridgeline development. Section 248 incorporates many components of the Act 250 review process
such as regional plan compliance and aesthetic impact.” There is however an explicit requirement
under Section 248 that the PSB will ultimately find in favor of the overall public good. Because of the
specia senditivity of Vermont's ridgelines, commercial wind power development may present special
issues for the permitting process as it stands now. On July 17, 2004, Governor James Douglas
appointed a seven-member Commission on Wind Energy Regulatory Policy to ascertain if the current
regulatory approval process is sufficient for commercia wind energy projects. They issued draft
recommendations for public comment in November 2004, including the following:

0 Section 248 is the appropriate vehicle for reviewing proposed commercial wind generation
projects.

0 The PSB should increase public natification for proposad projects to a ten mile radius from each
proposed turbine and require maintenance of a mailing list for al stakeholders who sign-up to
receive meeting notifications.

0 The advance notice period for filing plans for construction to municipal and regional planning
commissions should be increased from 45 days to a minimum of 60 days and the PSB should
develop requirements for what constitutes plans for construction.

" The PSB has essentially used the Quechee Test long used by the VVermont Environmental Board, which
considers aproject’ s level of harmony with its surrounding and series of tests to determineif thereisan
undue adverse impact.
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0 The PSB should require wind devel opers to establish sufficient decommissioning funds so sites
will be restored to natura conditions if the projects are not re-powered at the end of their useful
life.

0 An ombudsperson should be appointed to serve as a point of contact for concerned partiesin the
Section 248 review process.

A final report with recommendations was submitted to the Governor December 15, 2004.

These commercia wind energy proposals have also raised the issue of when to allow wind projects to
use state lands, which in some cases have favorable characteristics for wind power. On December 16,
2004 Governor Douglas released, for public review, afinal policy® on wind energy and other
renewable energy development on state-owned lands. According to the policy, the Agency of Natural
Resources (ANR) will more aggressively encourage and promote the development of small-scale net-
metered renewable energy applications in appropriate locations on State lands. In addition, the ANR's
long-range management planning process for their lands will encourage small scale, renewable energy
development where appropriate on state lands under its jurisdiction, like state parks and some ski
areas. The policy supports an increased focus on the development of new renewable energy sources
as part of a comprehensive effort to reduce the environmental impacts d energy production. Large-
scale commercial projects such as wind farms, would not be permitted on ANR lands.

8 The policy, asummary of the public input, and other related information is posted on the web at
www.vermontwindpolicy.org. Copies of the draft policy can aso be obtained by contacting the ANR.
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Figure5-1 Vermont Wind Resour ces




5-10 2005 VERMONT ELECTRIC PLAN

HYBRID POWER SYSTEMS

A stand-alone hybrid system that combines generation sources, such aswind and PV, offers several
advantages over asingle fuel generation system. In Vermont, wind speeds are low in the summer
when the sun shines brightest and longest, and is stronger in the winter when there is less sunlight
available. Since the peak operating times for wind and PV occur at different times of the day and
year, hybrid systems are more likely to produce power when you need it.

For the times when neither the wind generator nor the PV modules are producing power (like, at night
when the wind is not blowing), most stand-alone systems provide power through batteries and/or an
engine-generator powered by fossil fuels or through an interconnection with the grid. If the batteries
run low, the engine-generator can be run until the batteries are charged. Adding afossil fuel powered
generator makes the system more complex, but modern electronic controllers can operate these
complex systems automatically.

Adding an engine-generator can a so reduce the number of PV modules and batteries in the system.
The storage capability must be large enough to supply electrical needs during non-charging periods.
Battery banks are typically sized for one to three days of operation. A general design rule is that the
renewable energy system provides 80% of the energy and fossil fuels for the remaining 20%.

HYDROELECTRIC DEVELOPMENT

Hydropower is a mature electric generation technology, one that does not produce air pollution. Itis
not without impact on aternative uses of the stream. Those alternative uses may be more highly
valued than electricity generation. Humans, flora, and fauna may lose their natural habitat as a result
of ahydro plant. Local cultures and historical sites may be impinged upon. There is little likelihood
that any new conventional hydro development will occur in Vermont in the future. It is more likely
that a decrease in production will occur as removal of additional dams is considered (e.g., Peterson
Dam) or operating conditions imposed as a result of renewing the license of existing hydro projects
will reduce the available generation from our existing portfolio of hydro plants.

A different technique for harnessing energy from the flow of water is the use of kinetic energy
turbines also called free-flow turbines that generate electricity from the kinetic energy present in
flowing water rather than the potential energy from the head. The systems may operate in rivers, man-
made channdls, tidal waters, or ocean currents. Kinetic systems utilize the water stream's natural
pathway. They do not require the diversion of water through artificial channels, riverbeds, or pipes,
although they might have applications in such conduits. Kinetic systems do not require large civil
works, however, they can use existing structures such as bridges, tailraces, and channels.

BIOMASS ELECTRIC GENERATION

Biomass is a category of organic materials that by its very nature are renewable and are used to
generate electricity by either burning the materia itself or gases produced from the materia (bio-mass
gasification). The heat produced from either of these processes is used to generate steam and finally
electricity through the use of aturbine. Biomass wood energy generation, although it produces
particulates and some other chemicals, produces less greenhouse gases than fossil fuel generation
because of the so-called carbon cycle. This cycleis the concept that when wood is burned, the carbon
given off in the form of CO, is equal to the amount that the wood when in tree form captured from the
atmosphere during the growth process. Fossil fuels on the other hand, when burned increase CO,
levelsin the atmosphere. Vermont has two large-scale wood biomass generating facilities one in
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Burlington, the other in Ryegate. These plants serve as renewable aternatives to oil or coal fired
generators.

WOOD

As noted in Chapter 4, the 53 MW McNell Station is the largest wood-fired generator in the world
when it came on line. BED is considering the installation of an ammoniainjection system to help
improve the emissions characteristics of burning wood.

BIO-GASIFICATION

Biogas (Biogenic methane) is produced from anaerobic digestion of organic residues and wastes and
contains between 55% and 80% of methane. It can be used like natural gas in a wide variety of
electrical generation, or cogeneration systems. Anaerobic digestion is abiological process where
organic materials are degraded by several different and distinct types of bacteria. The gas produced is
collected, and in some cases stored, before being fed into a modified engine or turbine to produce
power. The factors affecting the production of biogas are the biodegradable content of the organic
material(s), digester retention time, and operating temperature. Using biogas to produce electricity
can harness energy from sources that often otherwise would be wasted. The sources of biogas are
landfills, agricultural and other organic wastes.

There is one bhiogas application currently operating in Vermont at the Foster Brothers farm in
Addison County. Central Vermont Public Service (CVPS) is working with another farm in its
service territory on installing a similar system. In relation to this work, CVPS has established a
voluntary renewable tariff for biogenic methane from farm waste known as CVPS Cow Power ™
introduced to customers in September 1, 2004. In addition to the electricity production from the
wastes, the effluent from the digester is an improved and less odorous fertilizer.

Landfill Methane Gas

Landfill gas is methane produced by the natural decomposition of waste. Since methane is a harmful
greenhouse gas, modern landfills are required to collect the gas and burn it, rather than letting the
methane escape into the atmosphere. Using the gas to generate electricity has two important potential
environmental benefits; it can significantly reduce the air emissions at the landfill itself, compared to
flaring. In addition, power generated will offset the need for production and environmental impacts
from fossil fuel and other non-renewable generation.

Another project for utilization of landfill methane in Vermont is being developed in Northern
Vermont. Washington Electric Cooperative (WEC) is seeking approval for a project to develop a
renewable energy source from a plant that will generate electricity from the Landfill Gas (LFG) being
produced and collected at the state’s largest landfill in Coventry, Vermont. The landfill is owned and
operated by New England Waste Services of Vermont (NEWSV), awholly owned subsidiary of
Casella Waste Systems of Rutland. The goals of the project are to provide a source of long-term,
stable and predictably priced renewable base-load power, and to meet a significant portion of the
electricity needs of the WEC's member/consumers for up to 30 years. The facility is expected to
begin generating in 2005. The expected generation in the initial stages of the project is approximately
3.2 MW, equivaent to the amount of energy the WEC was purchasing from the Vermont Y ankee
(VY) nuclear power plant up until February 2002. This will replace and supplement power that WEC
has already been purchasing from alandfill gas facility in Connecticut under a contract that will expire
at the end of 2004. Potentia longer-term output is projected to approach six MW with a projected
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cost of less than 5 cents per kWh over 30 years. A key benefit to WEC and its members is that the
cost will be stable and predictable. Other landfillsin Vermont are potential targets for development as
well.

Agricultural Waste and Organic Residuals

Manure management is one of the larger issues facing dairy and other farms in Vermont, as well as the
agriculture and livestock industry in the U.S. Traditional techniques used to manage manure on farms
are coming under increasing scrutiny. The impact of agricultural waste on the waters of Vermont is
agrowing concern. In 2003, Governor Douglas announced the “Clean and Clear” initiative to target
available state and federal resources to address the issue. A prominent focus is on Lake Champlain
and the increasing amounts of phosphorus in the Lake. Efforts to clean up both Lake Champlain
and Lake Memphremagog and their tributaries is also a part of a Memorandum of Understanding
(MOU) between the State of Vermont and the Province of Quebec. There is growing interest in
anaerobic digestion as a technology that can reduce pollutants, odors, and methane emissions resulting
from traditional manure management techniques. The U.S. Environmental Protection Agency and the
U.S. Department of Agriculture’s Natural Resources Conservation Service have created the AGSTAR
Program, which is a voluntary program designed to encourage the use of livestock manure as an energy
resource, primarily if not solely through anaerobic digestion. Today, an estimated 28 farm-based
anaerobic digesters are operating in the U.S. and another ten are planned. |If anaerobic digestion is
used on dairy or other farmsin Vermont, it will be primarily used as a manure management tool.
However, a potentially large amount of organic residues or wastes are generated in Vermont, and
these materials could potentially be collected, transported, processed (if necessary) and used along
with manure in farm-based or cooperative anaerobic digestion systems. Following isalist of
significant types of agricultural wastes and organic residuals in Vermont:

» Dairy Cow Manure generated by dairy herds.

» Other Manures generated by a variety of livestock animals that may be present on Vermont dairy
farms and/or other farms or livestock facilities.

» Cheese Whey generated during the manufacturing of cheese.

» Food Processing Residuals, the non-sellable, non-marketable products and by-products, and
wastewater solids generated by industries during the manufacturing, preparation, and/or
packaging of food products. Although similar, food-processing residuals are distinctly different
from food wastes.

» Brewery Residuals, the spent grains, yeast, or wastewater generated by breweries.

» Food Waste, uneaten food and food preparation wastes generated by residential, commercial, and
institutional sources such as restaurants and school cafeterias. This category also includes that
food waste generated by industrial sources such as factory lunchrooms. Although similar, food
wastes are distinctly different from food processing residuals.

» Bio-solids, the solids generated by the biological treatment of municipal wastewater at public and
private Waste Water Treatment Facilities (WWTFs). Although termed “solids’, bio-solids may
actually bein aliquid or semi-solid state. Bio-solids may be unavailable to farm-based anaerobic
digestion systems due to potential regulatory concerns.

In general, this category of biomass consists of materials that are present in various types of industrial
and agricultural facilities and, generally speaking, are a product to be disposed. A system that can
convert products that have previously represented a disposal cost into a useful product should have
value to the businesses involved. Processing wastes to generate biogas could possibly create revenue
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stream in the form of tipping fees charged (to accept other organic residues and wastes) in addition to
the sale of electrical energy. A study’ prepared for the DPS and Department of Agriculture in 2000
estimated the energy potential from organic residues via methane production to be 30 MW. Methane
from dairy manure would account for approximately 94% of the total. Based on the assumption that
there are 1,693 active dairy farmsin Vermont, the overall average energy potential per dairy farm is
calculated to be just below 18 kW. This appears to be arelatively small output per farm. To illustrate
this point, consider Vermont’s net metering law, which alow farm systems (one which “generates
electric energy from the anaerobic digestion of agricultural waste produced by farming, and which is
located on the farm where substantially all of the waste used is produced.”) to generate up to 100
kW. The average per farm generation potential suggests cooperative or community anaerobic
digestion systems may be more feasible than individual farm systems.

9 Fehrs, Jeffrey E., Vermont Methane Pilot Project Resource Assessment, July, 2000.
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Table5-1

Organic Residuals and Wastes Generated, Potentially Available, and Energy Potential in Vermont 10

ORGANIC RESIDUE OR WASTE POTENTIALLY ENERGY
AMOUNT GENERATED AVAILABLE POTENTIAL™

(tons/year)® (tons/year)® (kWelectric)

DAIRY MANURE 4,053,600 3,121,300 28,000 kW
OTHER MANURES |

Beef Cows 276,000 27,600 230 kW
Hogs and Pigs 6,000 3,000 20 kW
Horses and Ponies 241,000 24,100 380 kW
Poultry 8,000 5,400 90 kW
Goats 3,000 300 10 kW
Sheep and Lambs 18,000 1,800 30 kW
Subtotal = 760 kW|

CHEESE WHEY 459,000 184,000 990 kW

FOOD PROCESSING RESIDUALS |
Wastewater 310,000 gal/yr 310,000 gallyr 1.5
Lagoon Sludge

Production Line Rejects

100,000 - 400,000 gallyr 100,000 to 05to21

120 to 180

120 to 180 1.7t0 25

BREWERY RESIDUALS

Subtotal = 3.7 to 6.1 kKW

Spent Grains 2,000 0 0

Spent Yeast 133 0 0
Wast t

astewater 9,300,000 to 1,300,000 gallyr 5

18,600,000 gal/year

Subtotal = 5 kW]

FOOD WASTE 48,000 12,000 220 kw

Total 29,760 kW

(a): Except where noted.

O bid.

1 For simplicity and for comparison purposes, the biogas produced from organic residues and wastesis
assumed to generate electricity only, not electricity and some other form of energy.
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POLICIES TO ENCOURAGE EMERGING RENEWABLE
TECHNOLOGIES

GREEN PRICING

Green power is aterm to describe electricity that is generated from renewable energy sources like the
sun, wind, moving water, biomass, and the Earth’ sinternal heat. Utility customers have requested
electricity generated by green power, and utilities are responding by offering customers a mix of
electricity from “green” sources. Since these technologies generally cost more than existing fossil-
fuel generation, green power is sold at a premium price relative to the existing utility power mix.
More than 50 green pricing programs are under way across the country. Most of Vermont's utilities
are currently working on developing such program options for their customers. Central Vermont
Public Service (“CVPS") has an approved tariff offering service from green sources. Green Mountain
Power (“GMP”) has proposed a tariff that would not only offer customers the option of purchasing
green power, but also allow participating customers to receive stable energy prices offered by
renewable energy sources. One way to look at green pricing programs is that they offer you a “vote”
in what types of energy sources your utility will use to provide service to you. Y our vote could result
in new renewable energy facilities being built. After all, nationwide more than 110 MW of new
renewables capacity have been installed to serve green power customers, with about another 105 MW
planned.

On January 13, 2004, CVPS announced that the Blue Spruce Farm began producing electricity by
burning waste methane gas for CVPS Cow Power™, a first-in-the nation program. More than 1,000
CVPS customers have signed up for CVPS Cow Power™ since the Vermont Public Service Board
approved the concept in August, with dozens more enrolling each week. About half enrolled for 25
percent Cow Power, with the remainder evenly split between 50 percent and 100 percent.

Blue Spruce Farm is expected to produce about 1.7 million kWh of energy per year. Numerous other
farms are considering the idea, some by combining their manure. According to CVPS, it takes afarm
with about 500 milking cows to produce enough energy for the Cow Power concept to be
economically viable.

The strength of green pricing is that it offers consumers the opportunity to register their vote for the
types of energy sources the utility uses. There are, however, complicating issues associated with the
details and design of green pricing programs that can challenge effective use of those programs to
satisfy those preferences. Definitions of resources targeted and issues associated with the matching
consumer participation to targeted resources can be challenging, and complicate program design and
customer communications. The elements of program design therefore appear critical to achieving
success.

RENEWABLE PORTFOLIO STANDARDS

The basic purpose of a Renewable Portfolio Standard is to support expanded development of
renewable energy resources beyond what would have occurred without the program. A Renewable
Portfolio Standard (RPS) is a set of requirements placed on entities that serve retail load, which
require them to have their supply mix conform to a certain criteria as a condition of doing businessin
the state. Advantages of an RPS are that it can foster the development of a known quantity of
renewable systems. Although electric suppliers must choose among a subset of technologies,
suppliers of those technologies must compete to provide the best package to aload server. The burden
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of compliance falls on the utility. Regulators only insure compliance with stated standards. An
example of how an RPS might work is, on an annual basis, any Load Serving Entity (LSE) might be
required to acquire 4% of their supply from renewable sources. Compliance with an RPS is usualy
met by the use of renewable energy certificates (RECs). Thiswould mean that if an eectricity
provider purchased 100 MWh of eectricity, they would be required to retire four REC's to meet the
requirements of the RPS. As discussed below, REC's can be purchased on the open market, or
generated using owned facilities.

In New England, Massachusetts, and Connecticut have programs that are operating. New Y ork has
also adopted a RPS program. Each program has certain eligibility requirements for a generator to be a
gualified renewable, which are dictated by the state. For example, both states only count energy
produced by newly constructed renewable units as counting toward meeting the requirement.

Lawrence Berkeley Laboratory has published a set of design principles and best practices as applied to
arenewable portfolio standard that was developed after review of existing state RPS programs. This
set of guidelines which apply to RPS programs should offer guidance to Vermont policymakers
should they choose to adopt an RPS.

1. Socid Benefit -- An RPS should be Socialy Beneficia. The goal of an RPSisto foster the
development of renewable technologies, with resulting decrease in environmental impact,
decreased risk, increased resource diversity, and other ancillary benefits.

2. Flexible -- An RPS should be cost effective and flexible. A well-designed RPS is capable of
being administered in a straightforward manner. Targets for renewable purchases should be
achievable, given the supply demand balance. Uncertainty regarding this can be aleviated
with the use of a price cap, should supply be unable to keep up with demand. The
competitive procurement nature of the RPS should require a minimum of regulatory
intervention.

3. Predictable and Sustainable -- An RPS should be predictable. The desire for long-term
contracts needs to be bolstered with an assurance that the RPS requirements provide market
stability for participants and generators. Without this predictability, suppliers will find it
difficult to obtain financing for their projects.

4. Non-discrimination -- An RPS should be non discriminatory. Requirements should fall
evenly on al customers and customer groups.

5. Enforceable -- An RPS should be enforceable with clear guidance regarding procedures in
the case of non-compliance. If the RPS appliesto all load serving entities equally, there is no
competitive disadvantage to any entity.

6. Market Consistency -- The chosen RPS design should be consistent with the prevailing
market structure. All load serving entities should participate on equal terms. Using tradable
credits should not interfere with traditional energy procurement strategies.

7. Standardization -- A well-designed RPS should be compatible with other policies in the
region and country. Vermont is not large enough to drive the market. Piggybacking on
another state requirements for, say, eligibility requirements for generators could potentially
reduce administrative work for asmall state. RECs should remain fully bundled with al
emission rights retained by the certificate. These benefits should not be transferred out of the
REC program.

In both green pricing and RPS programs, the price for the REC's is market driven. That is, suppliers
of renewable energy products purchase the renewable part of their offering on the open market
through these certificates. The principa difference is that under an RPS program suppliers are
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mandated by law or regulation to obtain a certain level of renewable power supplies as a proportion of
their supply mix. Green pricing programs are typically optional and their ultimate effectiveness
depends on the level of demand generated by participating customers.

NET METERING

A Net metering program represents a smple, low-cost, easily administered method to encourage
customers to invest in small-scale renewables. The essentia feature of a net metering program is that
the production from this system essentially runs the customer meter backward when the system
produces more than the facility is using at any time. By using the interconnected utility as a sink for
surplus production and source for additional power when needed, a net-metered customer can use the
full monthly output of an installation to offset retail consumption. The broader implementation of net
metering programs is seen as an essential step toward an increased penetration of small-scale
renewable technologies into the market. Because net metering compensates customers that run the
meter backwards at the fully loaded retail electric rate, a portion of which is above market and picked
up by remaining electric customers, net metering presents some potential concerns for non-
participants.

Figure5-2 Net metering by state

Net Metering by State
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Vermont's net metering statute became effective on April 22, 1998 and was amended in 1999 (H.705)
and 2002 (S.138). In addition to allowing net metering for customers with PV, wind, fuel cell, and
biomass gasification facilities of 15 kW or less, the statute establishes a new class of net metering
system called the farm system. A farm system generates energy from the anaerobic digestion of
agricultural waste produced by farming or other renewable system and can be up to 150 kW AC in
generating capacity. The 2002 amendment also allows group net metering so a farmer can group their
electric accounts together to use as an offset against the amount of electricity produced by ontsite
generation such as afarm based methane recovery system. Net metering customers that are farm
systems may credit on-site generation against all meters designated to the farm system.
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Figure5-3 Residential Grid Connected System
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Table 52 shows the permitted net metering capacity by system type. The total generating capacity
under net metering for each electric company is limited to 1% of the company's peak demand during
1996. Excess generation during a billing period will be credited to the next billing period until the end
of the calendar year. At the beginning of the next calendar year any remaining credits will revert back
to the utility without compensation to the customer.

Table5-2

TOTAL Wind Solar PV  Methane Fuel Cell
TOTAL kW
APPROVED 655 kW AC 278 312 65 0
NUMBER
SYSTEMS 155 systems 39 116 1 0

There are currently 155 permitted net-metered systems, 142 of which have come online in the 2000-
2003 period. During this period, the installed capacity of net-metered systems grew from 39.09 kW to
655 kW. Keeping with the trend of recent years, the majority of the growth occurred in residential
applications, which account for 86% of al installed capacity, while commercial, school, farms, and
non-profit applications account for the remaining 14%.

The legidature passed a sales tax exemption on equipment used in net-metered systems. 1n 2002 the
exemption was expanded to cover solar hot water systems and off-grid renewable energy systems that
meet a number of the previously established specifications for net metering equipment.
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A PV system for net metering must conform to safety, power quality, and interconnection
requirements established by the Nationa Electrical Code and the Institute of Electrical and Electronics
Engineers. For the full text of Vermont’s net metering statute, see 30 V.S.A. 8219

TAX CREDITS AND INCENTIVE PROGRAMS

Fiscal inducements are a common tool for advancing policy. For example tax credits have been
widely used in the advancing of energy policy.

Vermont’s Solar and Small Wind Incentive Program was established pursuant to Renewable Energy
Legislation passed by the Vermont State Legislature during the spring of 2003, and signed into law by
Governor James Douglas on June 17, 2003. The program utilized Petroleum Violation Escrow funds
and a portion of an insurance refund received by the utilities when the sold the Vermont Y ankee
nuclear plant to provide incentives for qualifying solar electric, solar hot water, and small wind
systems. As established by the DPS $581,000 was available for the solar and small wind incentives.
The Renewable Energy Resource Center (RERC), a project of the Vermont Energy Investment
Corporation (VEIC), administers the incentive program and provides consumer education and support
services.

The overarching goa of the program was to accelerate and increase market demand for high quality
solar and small wind systems. The program incentives covered approximately 35% of the total
installed cost for eligible systems and are expected to leverage approximately $1.5 million in private
investment. Total energy savings are estimated to be roughly 10,000 gallons/year of fuel oil (from off-
set hot water heating), and 325 MWh of electricity (combined total for wind and solar electric
systems).

RENEWABLE ENERGY FUNDING

Renewable energy funds are also a mechanism for promoting the development of clean technologies
for utility-scale projects. They have the advantage of being relatively flexible in targeting the
technologies and projects. While renewable energy or clean energy funds have typically focused
support on the deployment and commercialization efforts, funds are also used to support earlier stages
of technology development. A significant number of states now have funds. Fourteen states have
established clean energy fundsin the US. 17 Fundsin 12 states are now part of the Clean Air States
Alliance with offices based in Montpélier, Vermont.*?

Vermont created a relatively small fund that resulted from the Nuclear Electric Insurance Limited
(NEIL) refunds of 2003 and 2004. Pursuant to Public Service Board Order in Docket 6546, Green
Mountain Power and CVPS were asked to prepare plans for expenditure of the refunds. In total,
approximately $1.345 million was available to GMP and CVPS. Plans for the fund included a 30%
share targeting the Vermont Small Wind & Solar Fund. Funds were also used to create a CVPS
Renewable Development Trust Fund, develop GMP's Essex Hydro Bypass Turbine, and GMP's
Voluntary Renewable Pricing Program. Future “excess funds from Vermont Y ankee” are to be used
in asimilar fashion pursuant to plans filed with the Board.

12 Mark Bolinger, Ryan Wiser, Garrett Fitzgerald, The Impact of State Clean Energy Support for Utility-
Scale Renewable Energy Projects, Berkeley Lab and Clean Energy States Alliance, October 2004.
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RENEWABLE CREDITS AND TRADABLE ALLOWANCES

RECs are tradable certificates that represent the environmental attributes of electricity generated from
renewable technologies. When electricity is generated by a renewable facility, its commodity can be
unbundled from the green attributes of that electricity. Those attributed are known as RECs. The
electricity generated is split into two distinct quantities — one is the commodity electricity whichis
like any other electricity entering the distribution system and the other is the attributes, or green tags,
from that generation.

Marketers of clean power acquire these RECs on the market to validate their product claims. Sellers
of electricity, in states where there is a requirement to meet some demand with renewable generation
purchases these RECs to meet those requirements. From a developer’s point of view, selling RECs
helps bring additiona revenues back to the owners of those installations and encourages further
development of renewable installations and technologies.

DISTRIBUTED RESOURCE TECHNOLOGIES

Distributed resources are generation assets that are placed at lower voltage locations on the grid or in
congested areas of the grid. Injecting energy in these locations can offset line losses and, in some
cases, can provide an dternative to transmission upgrades. Distributed resource technologies should
have the following characteristics. First, since they interconnect on smaller lines, they should be
scalable so as not to exceed the capacities of distribution facilities and substations. Capacities of most
distribution feeders are in the range of five MW to ten MW. While actual limitations depend on a
number of factors including the distributed resource's specific location, the network configuration, and
existing loads, generating units greater than several MW in capacity are generally not suitable as
distributed resources. Second, distributed resource technologies should be modular and easily
deployable. As distributed generation technologies mature, it is hoped they will be more like
household appliances in their applicaion. In the same way an electric dryer needs a 220-volt plug and
an air vent, the goal of modular DG technologies is to hook into afuel source, plug and an air vent.
This modularity will greatly simplify the installation process for these technologies. This modularity
and scalability will also allow planners to better match the output characteristics of the units to the
local demand, thereby gaining the most from each installation.

At present, the U.S. and Canadian firms buy about 3,400 MW of small generators each year. While
most of this generation provides backup power, some of it provides the primary electric source for
selected loads and facilities. Forecasters predict substantial growth in the distributed generation
market in the coming years. The Electric Power Research Ingtitute (EPRI) estimates a potentia
distributed generation market of 2,500 MW per year in the U.S. by the year 2010. The U.S.
Department of Energy estimates that by the year 2010, distributed generation will account for as much
as 20% of al new domestic power generation capacity additions.

Fuel Cells

Rather than the typical combustion process that is used to generate steam and then electricity through
the use of a steam turbine, fuel cells convert the fuel directly into electricity through the use of a
chemical process. Fuel cells are more efficient that conventional power generation systems because of
the nature of the power production process. Electrical efficiency of fuel cellsis about 40 to 60 %.
When the excess heat of the fuel cell is used for process equipment for example, a gain of efficiency
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ranging near 20% is normal. Another advantage to fuel cells is that they generate lower levels of
pollutants than other generation sources.

Although alternative fueled fuel cdls are currently under development, hydrogen is most often
selected as the fuel source. Some fuel cells extract hydrogen from natural gas. This processis
somewhat less efficient than using hydrogen as the fuel source but is arguably more practical because
of the existence of natural gas pipeline distribution systems.

Fuel cells at this point are a developing technology with a growing number of prototype installations
in place. There has been much discussion about the use of fuel cellsin vehicles. One advantage of
the technology is that at night the electricity produced by the fuel cells could be used to power homes
and neighborhoods.

At this point there are many schools of thought as to the best course of action regarding fuel cells.
Hydrogen distribution systems are not yet in place and there is much controversy over the costs and
practicality of overcoming the hurdles necessary to install a hydrogen distribution system. Vermont
should keep a close watch on this technology though as it shows much promise as source for clean
reliable, relatively environmentally friendly power.

Micro-turbines

Micro-turbines are small modular gas turbines, with one moving part, ranging in size from 30 kW to
several hundred kW. Like fuel cells, micro-turbines operate on a variety of fuelsincluding gasoline,
diesdl, and natural gas. Micro-turbines are quiet, operate at high speeds, and employ rectifiers and
static power converters to convert high-frequency AC to DC and then to 60 Hertz AC. Their modular
design greatly reduces the engineering and installation costs for atypica installation. Some models
can also be operated in a cogeneration mode, supplying hot water to a facility as well as eectricity.
Like larger gas turbines, micro-turbines are readily dispatched and well suited for commercial and
industrial applications. First generation micro-turbines yield relatively low efficiencies of about 30%,
but also have moderate capital costs of around $600/kW. It is anticipated that micro-turbines that are
fueled by natural gas, without cogeneration, will produce electricity for 7 cents to 10 cents per kWh,
making them competitive with utility service in the near term.

Photovoltaics (PV)

PV panels are made of semiconductor devices that convert sunlight into DC electricity. Static power
converters are used to convert the DC into usable 60 Hertz AC. PV panels are modular, lightweight,
contain no moving parts (unless tracking devices are used), release no emissions, heed no water, and
have low operation and maintenance requirements. They can be placed on rooftops giving this
technology significant siting flexibility. Compared to other distributed technologies, they remain
relatively costly at about $5,000/kW installed. PV technology also requires relatively large areas to
produce significant amounts of power. The most common applications of this technology to date have
been to power small loads in remote, off-grid sites where utility line extension costs are prohibitive.
As they become more widely used, it is anticipated that resulting mass production will lead to
significant price decreases.

Combined Heat and Power systems (CHP)

Combined heat and power systems extract additional energy from a primary generation fuel by
capturing the heat, which is wasted during the generation cycle and converted it into useful energy,
generaly in the form of heat. This heat can be used for space heating applications, or in the case of
industrial CHP systems, for process heating needs. Process heating needs — this heating needs which
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are present year around, offer the most economically attractive applications of CHP because the
equipment can have a higher utilization rate. However, in Vermont, where heating is a six month or
more proposition, CHP for space heating has merits as well. Because these CHP systems are located
“within the fence’ they offer the advantages of distributed generation as well.

The University of Vermont (UVM) has been evaluating a possible co-generation plant in recent years.
This project could present many of the positive attributes of cogeneration by providing affordable
electricity, being closeto-load, capture of waste heat. UVM isin the process of expanding campus
facilities and view the prospect of co-generation as a means to serve incremental load and even amore
efficient way to cool buildings during the summer session.

Others

A number of other technologies exist that are appropriate for distributed utility plan applications. The
most established distributed technology is the reciprocating engine/generator set. These engines run
on avariety of fuels, come in sizes from five kW to tens of MWSs, and have installed costs ranging
from $500/kW to $1,500/kW. These sets are mass-produced, are supported by established sales and
maintenance infrastructures, and are now available as residential and commercia cogeneration
packages. The drawbacks to this technology include relatively high emissions, high noise, and
freguent maintenance.

One of the fastest growing distributed technologies is that of wind turbines. Recent technological
advances have increased the efficiency and reliability of wind turbines while lowering their costs.
Installed costs range from $1,000/kW to $3,000/kW. While wind turbines have no fuel requirements
and zero emissions, there are potential noise and visua aesthetic concerns, depending on the specific
application. Another class of distributed technology is the energy storage system, with the most
common energy storage device being the battery. Batteries store energy in chemical form and like
other storage devices can be used for peak shaving, spinning reserve, outage support, and voltage and
transient stability. While not yet viable for storing large amounts of energy, batteries are currently
used for uninterruptible power supplies, support for off-grid PV and wind systems, and emergency
backup for lighting and controls.

RECOMMENDATIONS
RENEWABLES

» Vermont regulators should establish proceedings for adopting appropriate recommendations of
the Advisory Commission on Commercia Wind Energy.

» The Departments and State agencies should support the next-stage of developments resulting from
the investigation of the Advisory Commission on Commercial Wind Energy into permitting
issues. Recommendations identified Act 248 review as the appropriate vehicle for reviewing
commercia wind generation projects, 10-mile radius notification, notifications requirements to
municipalities and planning commissions, and a decommissioning fund for site restoration. The
recommendations also include the use of an ombudsman contact for the Section 248 review
process.

» Vermont should continue to encourage and promote development of net-metered renewable
energy applications in appropriate locations.
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» Vermont should promote the use of PV systems in those markets where they can be cost effective
substitutes for line extensions or temporary installations.

» Vermont utilities should evaluate, develop, and implement well-designed and properly focused
voluntary green-pricing programs.

» The DPS and State government should evaluate financial incentive mechanismsto foster
renewable energy deployment.

» Electric utilities should explore potential for appropriate new renewable resource acquisitions as
existing energy sources and contracts expire.

» Vermont utilities should work with merchant generators and devel opers of renewable energy
projects to encourage and overcome artificial barriers to the development of cost-effective viable
renewable energy projects.

» State regulators and utilities should monitor renewable technology improvements and assess cost-
effectiveness and applicability for Vermont. Their federal legidative delegation should be
encouraged to seek additional funds for advanced technology to support renewable energy
development in the state.

» State regulators should encourage utilities and independent power producers to investigate the

feasibility of retrofitting existing wood burning generators with fluidized bed systems to improve
the emissions characteristics.

» Utilities and the DPS should eval uate incentives and viable means to enhance deployment of co-
generation systems.
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CHAPTER 6: Demand Side
Management, Energy
Efficiency, and Conservation

INTRODUCTION

Traditionally, in response to increasing demand for electric energy, utilities built new power plants
and infrastructure to ensure their customers a reliable and stable source of power. As costs to build
new plants continued to rise, the search for more cost—effective power options became more
important. Rather than always choosing to build to meet the increasing demand for power,
stakeholders, including regulatory agencies, contemplated addressing the problem on the customer
side of the meter—where the demand is created. If the demand for power could be lowered through
energy efficiency and load management, the costs to build new power plants and pole and wire
upgrades might be deferred. The expected end result would be lower utility costs over the long term
for customers. Stakeholders decided the costs associated with reducing electric use and the benefits
produced should be fairly compared to the costs and benefits of the traditional build-up approach.
The concept of acquiring energy efficiency resources through demand side management was born.

Demand side management resource strategies aimed at increasing energy efficiency on the customer
side of the electric meter generally fall under the following categories:

» Energy efficiency—selecting equipment that will perform the same work with less energy inpuit.

» Load response—customers agree to respond to utility requests to reduce use during times of
utility peak demand.

» Load management—encouraging customers to reduce their loads during peak times of day and
peak season through the use of time-of-use rates, seasonal rates, and interruptible contracts; or
direct load control where a utility interrupts power supply to customer equipment.

Since 1990, Demand- Side Management (DSM) programs in Vermont have contributed more than
400,000 MWh in cumulative dectricity savings, and reduced Vermont's Cumulative Winter Peak by
more than 90 MW. (See Figure 6-1.)

Today Vermont’s electric energy efficiency programs are administered by a statewide entity funded
through an Energy Efficiency Charge (EEC) on all customers’ bills. Efficiency Vermont, which
currently serves as the state's energy efficiency utility, delivers a set of statewide energy efficiency
programs to most customers in the state.> Electric distribution utilities remain responsible for other
demand side management, including DUP DSM, load response programs, and load management
strategies.

! Burlington Electric Department (BED) implements comparable energy efficiency programs in its service
territory.
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The term “energy conservation” is sometimes used instead of “energy efficiency” when talking about

saving energy. For the purposes of this document, energy conservation means using less energy

through changes in behavior such as turning off lights, turning down thermostats, hanging clothes on
the line instead of using a clothes dryer. Energy conservation is sometime equated with reductions in
energy service. This contrasts with “energy efficiency” which is generally associated with the
concept of an equivalent level or increased level of service while using less electricity. Energy
conservation is not generaly relied upon by utilities as a demand side management strategy, but it can
be a valuable way for users of electricity to reduce their own electric energy costs and make a
contribution to reducing environmental impacts. It also plays an important role in maintaining

reliability when periods of unusualy high peak usage threaten to overwhelm the system.

Figure6-1

Estimated Annualized and Cumulative Energy and Demand
Side Management Savings 1990-2002
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Table6-1 Annualized I ncremental MWh Savings

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Burlington Elec. 5219 7,268 5,291 9,623 4,502 6,764 2,285 2,663 3,202 1,303 2,767 2,702 3,789
Dept.

Central Vt. Public 2,469 12,112 26,467 19,182 19,876 12,846 11,613 11,689 17,059 2,250

Serv. Corp.

Citizens Utilities 1,992 3,918 5,052 3,629 2,396 2,029 3,286 5,011 2,211 551 119
Green Mountain 79 9,698 18,514 14,433 9,19810,399 8,328 8,287 9,396 445

Power

Washington Electric 360 726 1,102 1,134 889 674 489 445 215 200
Coop.

Vermont Electric 0 608 1,285 1,666 2503 550 374 265
Coop.

VPPSA Member 593 1,681 926 957 1,745 710 1,801 210 177
Systems

Vermont Marble 406 >2 2.7 12 30

Power Division

Rochester Light & 35 0

Power Co.

Efficiency Vermont 20,081 32,041 34,648
(EVT)

Total MWh Savings 5,219 9,816 30,350 59,417 44,765 41,528 30,380 28,337 29,329 37,565 28,760 36,045 38,821

Percent of Total 0.10% 0.18 0.55% 1.06% 0.79% 0.70% 0.50% 0.47% 0.53% 0.65% 0.48% 0.61%
Electric %

Consumption

Cumulative Percent 03% 08% 1.9% 27% 34% 3.9% 44% 49% 55% 6.0% 6.6%
of Electric

Consumption

Note: Savings reported as - At Customer Meter, net free riders and spillover. Source: DPS

0.65%

7.3%

A BRIEF HISTORY

Before the ail crisis of 1973, the focus of the American electric utility industry was growth. The
industry's operating assumption was that the more electricity its customers used, the less that
electricity would cost. Vermont was not an exception to this way of thinking and electricity usein
the state soared in the decade prior to the oil crisis. Sales grew by more than 10% a year during this
period, which was much faster than the rate of population growth. Sales to commercia and
industrial customers grew two-and-a-half times as fast as employment. It was not until OPEC's
1973 il embargo that the U.S. started to consider other resources for their power. As energy prices
escalated through the early and mid-1970s at double-digit annual rates, energy conservation and
energy security quickly became a national concern.

Reacting to the new public sentiment that energy conservation was a patriotic duty, many Vermont
electric utilities began providing information about reducing energy use to their customers. Early
state and federal energy legidation also had an indirect effect on electricity use by providing tax
credits for energy conservation measures, grants to institutions that installed energy conservation
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equipment, and home energy audit programs. To reflect the high cost of peak power, in 1974 the
Public Service Board (PSB) ordered Central Vermont Public Service (CVPS) to begin charging
customers higher rates for power during the cold weather peak season. As part of this change in the
rate structure, large electric customers were charged “time-of-use” rates that offered lower cost
power during off-peak periods and charged a premium for on-peak consumption.

As aresult of the new rate designs and load control programs, along with other household trends,
there was a partia flattening out of Vermont's seasonal electricity use and a slower growth rate in
statewide electric sales after 1973. This kept the increases in average electricity rates roughly in line
with the rate of inflation. Moreover, utilities at least partially sidestepped the need for billions of
dollars of investments in new generation plants.

By 1981, several Vermont utilities were involved in limited energy efficiency and energy conservation
efforts. Most promoted energy saving devices as they came on the market such as foam gaskets to
stop cold air leaks at electric outlets, wooden wedges meant to jam double hung windows tight,
weather-stripping to seal doorways, insulating jackets for water heaters, and flow restrictors to
reduce the use of hot water. In focusing on these simplistic measures, the utilities missed the
opportunity to provide customers with a comprehensive energy efficiency strategy that would have
saved far more electricity. They also ignored the opportunity to change energy design and
construction practices for new buildings. By thinking of energy conservation as merely a service that
motivates customers, the utilities missed the opportunity to free up enough electricity from existing
sources to meet much of the state's current and future power needs.

There were some positive results from these early conservation efforts. The utility promotions of
water heater jackets, for example, demonstrated the potential for energy savings with this device.
The utilities experience with water heater controls demonstrated that water heating load management
programs made economic sense and programs were implemented for utilities to control customer
water heating loads from the utility control room.

Additionally, government weatherization programs demonstrated the vast potential for efficiency
improvements in the existing building stock. With federal funding assistance, Home Energy Audit
Team (HEAT) provided energy audits and information about weatherization and other energy saving
techniques to 22,000 homes between 1978 and 1985. Vermont's Weatherization Assistance Program
helped low-income households lower energy consumption by an average 20%. In 1980,Vermont
Industrial Energy Conservation Advisory Program (VIECAP) began providing on-site energy
evauations for businesses and by 1993 they had provided energy evaluations for 53% of Vermont
industries. The Residential Conservation Service (RCS) programs mandated by the federal
government and funded by utilities also reached hundreds of customers with energy saving services.

THE FIRST TWENTY YEAR ELECTRIC PLAN

By 1983, when the Department of Public Service (DPS) published its first Vermont Twenty Year
Electric Plan, conservation experience in Vermont and elsewhere had convinced them that there was
far more potential for improving the efficiency of electric power use than utilities were tapping. They
estimated that Vermont's peak electricity demand could be reduced up to 13% by the year 2000 if
efficiency programs that had already shown themselves to be effective were implemented on a larger
scale.

Accordingly, the 1983 Plan proposed that each utility "devise and implement a comprehensive
conservation plan” at least as effective and economical as the three programs on which the DPS had
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based its estimates for potential demand reduction. This flexible language was meant to encourage
further innovation and to allow each utility to determine what efficiency programs would be most
cost-effective in its particular economic circumstances. From this information, the utilities were
expected to determine when conservation would make more economic sense than acquiring additional
generation sources.

As afallback, the Plan presented a minimum approach to conservation that a utility could adopt. In
addition to increasing the efficiency of its own transmission and distribution systems, a utility could
implement the following three basic customer efficiency programs:

» A "wrap-up" program for improving the efficiency of at least half of the electric water heaters
within five years;

» A "sed-up" program for reducing household heat lossin at least half of the electrically heated
homes within five years; and

» A load management program to make two-thirds of the electric water heaters subject to load
control within ten years.

EARLY UTILITY EFFICIENCY PROGRAMS

The early energy efficiency programs had limited success. Following the demise of the HEAT and
RCS programs in 1985, about 50% of CVPS customers had purchased water heater jackets, but few
implemented additional conservation measures. The first of CVPS "Money Bags' programs, which
offered a discount on weatherization supplies, sold only 148 packages among the utility's 110,000
customers. In 14 months of operation, a revised "Money Bags |1" program that used private
contractors reached only 42 customers. Between 1985 and 1988, the SEAL -UP program provided
1,400 do-it-yourself home energy audits, reaching alarger but still tiny share of the market. The
component of the SEAL -UP program that arranged low interest loans to help low income customers
make conservation improvements processed only 49 applications in this four-year period, half of
which were then rgected by the banks involved.

Green Mountain Power’s (GMP) SEAL -UP program provided household energy audits and offered
four-year loans to buy energy saving equipment, but only 1% of GMP's eligible customers actually
implemented the efficiency measures the auditors recommended. Vermont Public Power Supply
Authority (VPPSA), a consortium of smaller publicly owned utilities, agreed to study water heater
switch off devices for its member utilities, but the study was abandoned in 1985. By 1988, only
three VPPSA member utilities had water heater wrap-up programs, and combined they had only
installed 13 water heater jackets.

Successes in the early utility efficiency programs were achieved mainly in areas where the utilities
were already skilled-engineering and rate design. For example, by 1986, CVPS had installed timing or
ripple devices on 50% of its customers' electric water heaters. GMP had fitted 6,000 water heaters
for ripple control, reaching 30% of eligible customers by 1987. Post-ail-crisis utility rates and billings
provided customers with an incentive to reduce power use during peak periods. Before these rates
took effect, Vermont's peak load was growing faster than overall power use. Afterward, peak load
grew more slowly than overall power use.

Although utilities achieved some successes with their early efficiency programs, the potential the Plan
envisioned was not realized. Achieving those savings would have required a more in-depth and
comprehensive approach to reducing the energy use of large numbers of customers. To achieve the
projected energy savings, efficiency measures that could permanently reduce the electricity required
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to run appliances were needed, and thousands of customers had to be convinced to take these steps.
Because the 1983 Plan's three basic programs were adopted with minimum changes to a utility's
established priorities, and were implemented using the traditional methods and procedures of utility
departments, they had very little impact.

THE SECOND TWENTY-YEAR ELECTRIC PLAN

In 1988, the DPS issued the second edition of the Plan reflecting what had been learned about energy
efficiency programs since 1983. At around the same time, the Public Service Board (PSB), which
regulates utility rates and power investments, began a two year investigation of energy efficiency
programs to determine if any regulatory steps should be taken to maximize Vermont's potential for
efficiency savings. Both the 1988 edition of the Plan and the PSB's 1990 Order in Docket 5270 came
to similar conclusions:

1. Efficiency improvements could meet a significant portion of Vermont's current and future
electric needs with less risk and less financial and societal cost than by generating power or
building new power plants.

2. The potential to meet future needs through efficiency improvements would remain untapped
until the state's electric utilities started treating ef ficiency measures as serioudy as traditional
supply options when planning an integrated least cost strategy for meeting electricity needs.

3. Current energy efficiency programs were inadequate. Customers needed to be provided with
accurate price signals about the real costs of inefficiency and persuasive information about
the benefits of implementing efficiency measures. Most customers would not spend money
on efficiency measures unless the payoff to them was prompt and the inconvenience
minimal.

4. Prescribing specific, limited energy efficiency programs for utilities to adopt had been
inadequate. Vermont had to encourage comprehensive and cost-effective energy efficiency
measures for new and existing buildings.

DEMAND SIDE MANAGEMENT MANDATE

Many of the principles in the Docket 5270 order were also endorsed by the Legislature and
incorporated into the 1990 Act No. 273 (amending 30 V.S.A. "248). Act 273 stated that approval of
any utility proposal for a new source of electric power must be contingent upon the demonstration
that this would be more cost-effective than meeting the same needs through increasing efficiency. In
1991, Act No. 99 added 30 V.S.A. "218c that required least cost integrated planning by al eectric
and ges utilities.

Both the Legidature and regulators were directing Vermont utilities to undertake least cost integrated
planning and to prepare integrated resource plans (IRPs). The IRPs forecast customers' demand for
energy over a 20-year period and analyzed the optimal portfolio of resources to meet this demand at
the lowest societal cost. This preferred portfolio would include the lowest-cost options selected
from existing and planned generation sources as well as investments in comprehensive energy
efficiency programs.

The second new concept resulting from this legisation was DSM, defined in the 1988 Plan as"a
systematic, integrated pricing, engineering, and marketing approach to optimize the efficiency of
electricity use." DSM resources were targeted in all customer classes (residential, agricultural,
commercial, industrial) and addressed new construction and renovation, equipment replacement, and
retrofit of existing customer premises.
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FORMATION OF THE “ENERGY EFFICIENCY UTILITY”

On June 1, 1999, S.137 became law, amending Sections 209 and 218c of Title 30. The new law
confirmed the PSB’ s authority to appoint “one or more entities’ to deliver energy efficiency services
in the state and set overall funding levels and rate design requirements. On September 30, 1999 the
Vermont PSB, through Docket No. 5980, approved the creation of an Energy Efficiency Utility (EEU)
to deliver efficiency services to residential, commercial, dairy, and industrial electric customers
throughout Vermont, beginning early in the year 2000. The PSB’s order approved a Memorandum of
Understanding (MOU), which contained a transition plan and described items such as transition
expenses, rate recovery for current DSM expenditures, responsibilities in the collaborative process,
limits to system benefit charges, and ACE? recovery. The MOU was the result of two years of work
and collaboration by the DPS, the state's utilities, and several stakeholder groups.

In March of 2000, Vermont became the first state in the nation to have its energy efficiency
programs administered by a statewide entity funded through an Energy Efficiency Charge (“EEC”) on
all eectric utility customers’ bills. 3 Effici ency Vermont (EVT) serves as the state's Energy
Efficiency Utility under contract with the PSB. The initia contract for services for calendar years
2000-2002 was renewed for a second 3-year period to provide services for 2003-2005. Theiinitia
contract included programs detailed in the Vermont DPS Energy Efficiency Plan, Docket No. 5854,
The Power to Save: A Plan to Transform Vermont's Energy-Efficiency Markets EVT delivered
seven statewide core energy efficiency programs as part of itsinitial three-year contract. These
programs were: Residential New Construction, Efficient Products, Residential Low Income Single-
Family, Residential Low Income Multi-Family, Farm Retrofit, Commercial Energy Opportunities
serving both new construction and equipment replacement/renovation/remodeling markets) and
Customer Credit. For the three-year contract renewal period (2003 — 2005), the markets are the
same as under the initial contract. However, EVT proposed and the PSB approved certain
reconfigurations and renaming of their services to the markets identified in The Power to Save

Electric utilities remain responsible for demand side management activities related to transmission and
distribution constraints through Distributed Utility Planning (DUP), discussed below in this chapter
and in Chapter 8.

STRUCTURE OF THE ENERGY EFFICIENCY UTILITY (EEU)

Organization

The efficiency utility operates under a contract awarded after a competitive solicitation by the PSB.
The entity selected to perform the duties of the EEU contracts with and reports directly to the PSB.
The contract extends for three years, with a three-year renewable clause. Every six years, the PSB
must issue a new competitive solicitation to select an entity to serve at the EEU.

2 Account Correcting for Efficiency.

¥ BED received PSB approval to implement the core programs in its service territory with the same “look and
feel” asEV T’ s programs. WEC also obtained PSB approval to continue some of its own DSM efforts and to
pay alower EEC amount for thefirst three years of EEU operation.
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There are no specific restrictions on corporate form for entities serving as the EEU.* The EEU can
be a non-profit organization, a private corporation, an energy-service company, or a consortium of
firms or organizations. The entity can aready be in existence, or be explicitly established for the sole
purpose of serving as the EEU. The contracting entity needs to have demonstrated competenciesin
the areas of responsibility to be assumed. It also needs to be structured to be free of conflicts of
interest.

Funding

Program costs for the EEU are funded through the use of a non-bypassable, volumetric system
benefits charge, known as an EEC that appears separately stated on Distribution Utility (DU)
customers electric bills. For the first three years, the EEC was set separately for each distribution
utility and, to the extent possible, the DU rates were lowered to offset the amount to be collected
through the EEC. In 2003, the rate design of the EEC was changed so that the charge is the same,
regardless of utility service territory, for most residential, commercial, and industrial customersin the
state.® The PSB recently initiated a rulemaking to simplify the annual setting of the charge. The EEC
is collected by utilities, and forwarded to a Fiscal Agent who disseminates the funds to the EEU and
other entities funded by the EEC.

Inits May 29, 2002 Report and Recommendations to the Vermont Public Service Board Relating to
Vermont's Energy Efficiency, the DPS recommended the PSB renew its contract with Efficiency
Vermont (EVT) for another three years and recommended total annual funding levels for the contract
period.® On August 1, 2002 the PSB renewed its contract with Efficiency Vermont for an additional
three years and set the total EEU funding levels recommended by the DPS. On October 31, 2002,
the DPS modified its recommendation for the year 2003 and proposed to reduce the initial funding
level of $16.2 million to $14.0 million. The revised funding level was approved by the PSB in a split
decision. The current funding levels are as follows:

Table 6-2 EEU Funding L evels 2003-2005

2003  $14,000,000
2004  $16,321,795
2005  $17,500,000

Oversight and Regulation

The EEU fulfills its contractual obligations with a degree of autonomy similar to that previously
enjoyed by utilities in their operation of DSM programs. It submits to oversight and regulation by the
DPS and PSB, respectively. The EEU submits regular reports to the DPS, the PSB, and the
legidature. The Efficiency Utility is answerable to distribution utilities only to the extent that it
provides contracted delivery services for them as part of targeted utility DSM programs. The PSB
designates a Contract Administrator to handle the day-to-day management of the contract between

* However, the entity serving asthe EEU may not sell electricity to Vermont retail consumers during the term
of the contract or for one year thereafter.

® The EEC for BED customersis calculated separately, as BED delivers the statewide programsin its service
territory. Also, WEC customers currently pay aslightly different amount, per a PSB-approved agreement
with the DPS. Starting in the year 2006, WEC customers will pay the statewide EEC.

® The total EEU budget includes funds for EVT and BED core programs, plus funding for the DPS EVT
evaluation activities, the PSB’s Contract Administrator, and the PSB’s Fiscal Agent who receives and
disburses the EEC funds.
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itself and the EEU. The Contract Administrator interprets the contract terms, administers reporting
requirements, receives and resolves complaints or disputes, and advises the PSB of its determination
of the EEU’ s performance as set forth in the contract. The Fiscal Agent fulfills an accounting
function, taking monies collected by distribution utilities, making sure the correct amounts are
collected, and dispersing those funds to the EEU and to any other entities funded by the EEC.

Operation

The EEU’s primary responsibility isto administer all statewide energy efficiency programs. This
broad set of responsibilities includes program marketing, delivery, and tracking and monitoring. It
also includes a variety of coordinating and reporting functions. The Efficiency Utility’s program
marketing responsibilities may include:

» Direct customer marketing;

» Direct marketing and interface with trade alies;

» General communication on energy efficiency programs; and
» Brand and service mark development.

Program delivery services may consist of:

Participant intake and processing;

Provision of specialized efficiency expertise and information,;
Delivery contractor training;

Contractor management;

Contractor arranging services for customers,

Processing of customer efficiency incentives;

Specialized technical assistance for individual participants, such as diagnosis and specificaion;
Inspections;

Scheduling;

Quiality control;

Commissioning; and

vV VvV VvV Vv vV vV vV VY VY

Bulk buying of equipment or materials (lighting for direct installation).

The Efficiency Utility must collect, manage, and analyze a wide variety of information during the
course of program operation. These tracking and monitoring functions include:

» Tracking data on participating customers, trade allies, and general program operation;

» Regular reporting to the DPS, PSB, utilities, and the legidlature;

» Coordinating data collection with other entities, including utilities, retail energy service providers,
and the DPS;

» Making ongoing adjustments to program operation based on tracking and monitoring; and

» Providing savings information to distribution utilities for their planning purposes.

Acting in concert with the DPS, the EEU is primarily responsible for coordinating programs with
regional and nationa efficiency efforts. For example, the efficiency utility must maintain consistency
with regional efforts at market transformation, such as those sponsored by the Northeast Energy
Efficiency Partnership (NEEP). It is also the Efficiency Utility’s responsibility to coordinate the
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acquisition of relevant customer information from distribution utilities. They also coordinate the use
and sharing of that information in an appropriate way between itself and its subcontractors, the DPS,
distribution utilities, and retail energy providers.

The Efficiency Utility also provides a major supporting role in several other areas including DSM
resource planning, program evaluation, and coordination with energy efficiency codes and standards.
It also plays a significant role in arranging and implementing energy efficiency financing mechanisms
with non-utility financing sources.

Burlington Electric Department Core Services in Service Territory

BED implements most of the core programs in its service territory and is subject to the DPS review
and the PSB approval of their programs. BED remains subject to the provisions of Docket No. 5270,
and to the traditional principles of regulation, with respect to implementation of programs other than
core programs. It is also subject to the same performance standards as is the EEU, with respect to
its core programs, as well as to traditional regulatory review of any expenditure it makesin
implementing those programs.

Efficiency Utility Performance Contract

Efficiency Vermont provides statewide energy efficiency services under a performance contract with
the Public Service Board. Under the EVT contract, the PSB authorized the contractor to receive
payments for meeting certain performance measures. A portion of the payment is based upon the
contractor’ s successful delivery of the core energy efficiency programs. The contractor can receive
additional payments by meeting specific program performance indicators. The minimum
performance indicators for the current contract are:

» Electric benefits alone, before examining societal benefits, must meet or exceed program costs.

» Threshold (or minimum acceptable) level of participation by low-income households; 15% of all
spending to be for low-income single and multi-family services.

» Threshold (or minimum acceptable) level of participation by non-residential customers: 40% of
total non-residential accounts with savings are accounts with annual electric use of 40,000
kWh/yr or less.

The performance award indicators are summarized below:

» Cross-sector—annual incremental net MWh savings, committed projects MWh, summer peak
kw.

» Tota resource benefit (TRB)-- present worth of lifetime electric, fossil fuel, and water savings.
» Residentia sector—double market share of new five star Energy Rated Homes.

» Business sector—Comprehensive New Construction—annually increase the percentage of new
construction, addition, and renovation projects that participate in the comprehensive track (either
enhanced or simple); Business market—cumulative HVAC net MWh savings.

» Geographic Equity—Minimum TRB to county contribution ratio.

Under its performance contract, EVT must also obtain a specified amount of cost effective electric
savings and total resource benefits from programs and services offered throughout Vermont and to
assure that such activities and results provide geographic and customer class equity over time.’

"30V.SA.§209 (e
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The PSB must conduct a new competitive solicitation in 2005 for an entity to serve as the EEU at the
completion of the current contract ending in 2005.

EEU COSTS AND BENEFITS

EVT' s total expenditures during the first three-year contract were $25.4 million, which resulted in
$102 thousand MWh savings in generation annually over an average 14.5 years® This means the
average EVT cost per kWh is 2.8 cents. As a comparison, the average cost of wholesale market
power in New England in 2002 was about 3.6 cents per kWh.® Over the same period, BED spent a
total of $1.5 million for 7,251 annualized MWh savings. Both EVT’s 2002 report and BED’s 2002
Annual Report on DSM Program Implementation contain detailed information on their 2002
accomplishments.

As the annual EEU budgets ramped up, so did the amount of electric savings. Estimated annualized
energy savings showed a steady increase from 2000 to 2002. At the end of 2002, the EEU activities
of EVT and BED created a cumulative estimated energy savings of 96,000 MWh'°

Over the initial three-year contract period EVT achieved over $66 million in total resource benefits.
The total cost of these resources, including participant and third party costs, was less than $40
million.

Of the major milestones that EVT was charged to address over the three-year period, they failed to
achieve only one, and achieved the maximum Performance Awards for al others. If the contract did
not cap the total three-year Performance Award at $795,000, EVT would have received $902,841.

Efficiency Vermont currently offers services provided under a three-year contract for 2003 — 2005.
Similarly, Burlington Electric Department is providing services pursuant to a Board approved three-
year plan. The budgets and expected savings from those activities are shown in Table 6-4. For
2003, EVT reported total expenditures of $ 12,957,903 to acquire 51,216 annuaized MWh and BED
reported spending $1,481,068 for annual savings of 3,345 MWh. Savings are being acquired from all
customer classes and geographic regions of the State. Without these 2003 electric energy savings,
Vermont's annual electric load growth would be nearly 50% greater. Preliminary results from 2004
activities suggest both entities will meet or exceed their three-year savings goals.

Table 6-3 Statewide Ener gy Efficiency Programs Projections For Three Year Period 2003— 2005

Three Y ear Budget Projected Annualized
2003 - 2005 MWh Savings
Efficiency Vermont
(EVT)* $ 43,698,200 119,490
Burlington Electric
Department (BED) $ 2,554,617 7,487

8 The EVT amounts here include the Customer Credit Program results.

® In January 2005, the average cost of wholesale market energy aloneis roughly 5.7 cents per kWh.

% These savings differ from the numbersin the previous paragraph because they are calculated “at the
customer meter” instead of “at generation.” Savings at generation are higher because of line losses
between generation and customers. Vermont’ s distribution utilities also reported some DSM activity during
this period. Thetotal reported DSM expenditures for the three-year period 2000-2002 were $31.3 million.
Thetotal estimated annualized savings for the same period is 103,626 MWh.
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Total | $47143874 | 126,977
* EVT contract Tables K-2 and M, revised April 2004.

EEU EVALUATION

The September 30, 1999 PSB order in Docket 5980 that created the EEU, also established that the
DPS would provide a formal evauation of the EEU programs and that these evaluation activities
would be funded by the EEC funds collected by the Fiscal Agent. The PSB approved Memorandum
of Understanding (MOU) further specified that the evaluation would include an assessment of market
transformation accomplishments.

DPS Responsibilities

The DPS conducts the formal evaluation of the core programs and all other system-wide EEU
programs approved by the PSB. It also verifies annual MWh savings and total resource benefit
claims by the EEU and assists the Contract Administrator in determining if the EEU has met its
performance indicators. This evaluation includes an assessment of market transformation
achievements and makes recommendations for program changes as necessary. The DPS contracts
with professional evaluation contractors to conduct evaluation research to better understand and
characterize the specific markets and market participants targeted by core programs. The
coordinated evauation activities utilize phone and on-site surveys to collect information on
representative samples of program participants, non-participants, and various market actors as well
as primary data on equipment efficiency levels, current construction practices, and market behavior.
The results identify key findings by market sector and program. These reports are then synthesized
into an integrated final report that summarizes the progress and accomplishments and identifies
problems and opportunities for improvement in the current programs. There are three major
categories of evauation activity undertaken by the DPS in fulfillment of its EEU evaluation
responsibilities. They are:

1. Verification of the annual MWh savings and Total Resour ce Benefit (TRB) claims by
Efficiency Vermont (“EVT") and Burlington Electric Department (“*BED”) for each year of
the three-year period.

This responsibility is specified in EVT's contract with the PSB and in the order approving BED's
authority to implement statewide efficiency programs for customers in its service territory.
Following issuance of EVT and BED annual reports, the DPS conducts a thorough verification check
of their claimed annual savings and total resource benefits. This involves an in-depth review of
tracking system data and electronic and hard copy project files by DPS staff and contractors. An
independent engineering firm is retained to review certain large and/or complex C&| projects as
needed and to assist in reviewing savings calculation methodologies and assumptions for unique and
complex energy efficient measures and technologies.

In addition to the annual verification process, the DPS provides ongoing oversight of EVT'’s
electronic data tracking system and conducts review of methodologies, agorithms and assumptions
used by EVT and BED to claim electric savings and other benefits documented in atechnical
reference manual developed and maintained by EVT.

2. Assessment of residential energy efficiency markets and establishment of baselines to
better document the market and the effects of the EEU programs on those markets.
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A number of evaluation activities are included in this area. For the three-year contract cycle (2000—
2002), in-depth surveys of vendors and contractors active in the residential new construction and
efficient products marketplace were completed. An on-site survey of single-family residential new
construction was conducted to establish baseline efficiency practices and to determine the level of
compliance with Vermont’s residential energy code (“RBES’). A preliminary study was undertaken
to investigate the level of energy efficient lighting and appliance purchases in Vermont compared to
purchases in a nearby New England state. A strategic process evaluation was conducted to identify
potential improvements in the delivery of efficiency services to low income residents.

3. Assessment of non-residential, commercial and industrial energy efficiency marketsto
better document market conditions and the effects of the EEU programs on those markets.

For the three year contract cycle (2000—2002), in-depth surveys of architects, engineers,
contractors, vendors, and other market actors active in C&| new construction, renovation, and
equipment replacement markets were completed to assess and characterize these diverse markets.
Teephone surveys were conducted with building owners and occupants to provide data on current
efficiency practices and to investigate their interaction with Vermont’s C&| building design and
construction community. On-site surveys of a number of recently constructed projects were
conducted and the results were compared with the market actor surveys to refine baseline efficiency
practices. Strategic process evaluation research was incorporated into the market characterization
efforts to assess EV T’ s program performance and to identify potential improvements.

In addition to these three primary activities, the DPS also conducted a formal assessment of BED's
delivery of the statewide programs in the city and its record in coordinating the administration of the
programs with EVT and Vermont Gas Systems (VGS). A formal assessment of the Customer Credit
program was also conducted.

The DPS also participated in a number of evaluation studies associated with regiona energy
efficiency initiatives coordinated by the Northeast Energy Efficiency Partnership (NEEP) and the
Consortium for Energy Efficiency (CEE).

Completed evaluation reports can be found at: www.state.vt.us/psd/Menu/EE _and Renewable/eval.

DPS Evaluation Plan for Current Three-Year Contract
The current plan for the next evaluation includes the following el ements:

Scoping Study--The purpose of this study isto help the DPS identify the specific scope of
the planned evaluation projects, recommend an efficient evaluation implementation structure,
and assist in writing the request for proposals for those projects.

C&I| Market Impacts & Strategic Market Assessment—This project will include alarge
number of tasks intended to capture market information so that EVT can strategically
intervene to affect change in the C& | market and encourage the perpetuation of energy
efficiency.

Residential Market Impacts & Strategic Market Assessment—Similar to the C& | market
assessment, this project will include a large number of tasks including the following
examples: study on residential lighting usage and characteristics, refrigerator life expectancy,
appliance saturation, appliance sales, residential new construction baseline, and non-
participants.

Annua Savings Verification and Assessment of Minimum Performance Standards and
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Performance Awards Indicators--The DPS will continue to conduct its annua verification of
EVT' s MWHh's savings and total resource benefits claims. This process includes reviewing
EVT's savings assumptions, feedback to them on savings claimed from custom projects,
review of their measure-level savings in its central database, review of other analysis toals,
and comparison of savings to billing history. The verification results are used in association
with other data to assess whether EVT has met its minimum performance standards and
performance awards indicators in accordance with the formulas established in their current
contract with the PSB.

Feedback from diverse stakeholders suggests the Department should provide more
opportunity for public input in planning EEU evauations. In its September 30, 1999 order in
Docket 5980, the Board envisioned an aggressive effort by the DPS “to invite public input
during the planning stages of the evaluations, so that evaluators may be alerted to issues that
warrant investigation before the evaluations are completed.” (p. 39-40, footnote 82). For
the current evaluation projects listed above, contracts are already in place and an aggressive
schedule for completion established that precludes a formal public input for this plan.
However, the contracts for the market impact and strategic market assessment studies listed
above provide for these studies to be concluded and draft results presented to the DPS and
other stakeholders prior to their finaization by August 1, 2005. Also, these studies include
telephone surveys of statistically valid samples of homeowners and businesses to assess the
current status of efficiency practices and solicit the respondents experiences with EVT and
BED.

Future Stakeholder Participation in Evaluation -- The suggestion that greater public input is
needed is well taken and the Department plans to determine and implement an effective
public input process for future EEU evaluation plans, evaluations, and in future planning.

Impact Analysis -- Wherever possible, evaluation of EEU programs will include actual
empirical estimates (i.e., impact analysis) of savings levels actually achieved based on hilling
history and/or analysis of appropriate comparable patterns of consumption.

Rate Impact Analysis

Rate Impacts — With this Plan, the Department is raising the importance of rates as an important
concern to Vermont ratepayers. Understanding the long-term implications of DSM programs will
better inform debates around the implications of programs for end users. Rate impacts may also help
inform how Vermont regulators impose future equity constraints (e.g., ratepayer class and
geographic location). The prevailing perception among some segments of the business community is
that DSM is increasing electricity costs. There are, however, offsetting benefit claims of “system
benefits’ and environmental benefits. System benefits can include (1) lower power costs when
margina costs of power exceeds energy costs (2) avoided capacity payments for generation and
T&D charges, (3) auxiliary services. Establishing a credible rate impact analysis will help advance
and focus debates around the EEU on core issues of program design, equity constraintsin the
deployment of programs, and overall cost-effectiveness.

STRATEGIC PEAK LOAD MANAGEMENT AND DEMAND
RESPONSE

Important trends regarding time sensitive and |ocation-specific opportunities to reduce peak electric
demand and costs are rapidly emerging in Vermont. These new developments result, in part, from
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the convergence of electric utility industry restructuring, the emergence of near real-time wholesale
electricity markets, location at marginal pricing, regional demand response programs and a variety of
cost-effective load management technologies, practices and control systems.

Strategic demand response and peak |oad management initiatives are not new concepts. For many
years, Vermont utilities have conducted load control and load management activities, ranging from
water heater control programs to interruptible contracts and various electric rate designs intended to
provide consumers with more accurate price signals. Seasona and time-of-day rates are designed to
better reflect the variation in the costs utilities bear in providing electric service to customers at
different times of the year and different times of day. To alesser extent, similar efforts have been
conducted in a number of transmission and distribution constrained areas of VVermont.
Geographically targeted load management efforts have traditionally involved specia contracts
between utilities and their largest customers located in constrained areas such as those surrounding a
number of the state’s major ski resorts. Under these types of load management contracts, customers
agree to accept non-firm electric service under certain peak electric demand periods in exchange for
discounted electric service during off-peak hours.

Strategic demand response and peak load management programs and initiatives should not be
confused with the core, statewide energy efficiency programs operated by Vermont’s Energy
Efficiency Utility (“EEU”) since 2000. The efficiency programs operated by the EEU evolved from a
previous generation of energy efficiency programs offered by the state’s electric utilities throughout
the 1990's. Energy efficiency programs of this type are sometimes referred to as conservation
programs and at other time as demand-side management programs (“DSM”). Energy eficiency
programs often effectively couple measures to improve the operational efficiency of energy
consuming equipment (and buildings) with traditional conservation practices to reduce energy hills
for consumers, as well as to reduce utility supply costs. The term DSM on the other hand is
traditionally defined in a much broader sense than efficiency or conservation. As the name implies,
demand-sided management connotes a diverse menu of conservation, load management, efficiency,
direct load control and a variety of other strategies that affect the level of demand consumers place
on a utility’ provision of electric service, (i.e., the supply side).

With this distinction in mind, it becomes clear that there are fundamental differences between the
types of energy efficiency services provided by the state's Energy Efficiency Utility on a
comprehensive, statewide basis and other strategic demand side management efforts provided by
many of the state’s electric utilities. These two types of least-cost investment strategies have been
operated concurrently in Vermont for many years and continue to be operated concurrently to this
day. The EEU operates the core efficiency programs on a consistent statewide basis across al of the
state’ s electric utility service areas with the exception of the city of Burlington. The Burlington
Electric Department operates the same core efficiency programs, in coordination with the EEU, in
Burlington.

Energy efficiency programs and the types of strategic peak load management and demand response
programs discussed later in this section are complimentary in many respects. Many common energy
efficiency measures do in fact provide savings during the peak load periods faced by the electric
utility. Thisis true to the extent the energy saving measure operates at the very same time the utility
faces a peak demand period. In other words, when the customer’s operation of the measure is
coincident with the utility peak period(s). While the measure does contribute to reducing utility costs
to serve peak load, the measure is not necessarily designed to optimize cost savings during the time
the utility faces its highest supply costs. Rather, the efficiency measure is optimized to reduce
consumption whenever it is operated regardless of whether the operation turns out to be consistent
with a specific utility’s peak load periods.
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A simple example may help illustrate this subtle, yet critical difference between energy efficiency and
demand response measures. Assume the EEU assists a customer to install a state of the art
economizer on the air conditioning unit (“AC") in anew building. The economizer provides the
customer (and the utility through avoided supply costs) with savings by virtue of the economizer's
“free-cooling” capability. The free-cooling savings result from the AC unit’s ability to flush the
building with outdoor air to cool its occupants when the outdoor temperature and humidity conditions
permit. In Vermont's climate, there are many hours in the year when the outdoor air can easily

offset the internal heat gains created by the occupants and equipment contained in a typical
commercia or industrial facility.

From an average avoided supply cost (year round, 8760 hours) perspective the economizer measure
may prove to be a viable, cost-effective measure from both the customer’s perspective (i.e., savings
at retail rates) and the utility perspective (i.e., avoided supply, transmission and distribution costs).
This same measure can be expected to provide absolutely no savings during the summer afternoon,
weather driven, peak hours when outdoor ambient air conditions are simply too hot to provide the
free cooling.

From a strictly strategic peak load management and load response perspective the economizer option
has little value to either the customer or the utility. The AC unit, however, does represent a critical
peak, demand limiting opportunity in its own right. Assume that new building is located in the service
area of a utility that is committed to assisting its customer to install cost-effective measures through a
strategic peak load management program. The strategic peak program is designed to reduce the
utility’ s exposure to the high supply costs associated with its summer afternoon peak loads.

From this perspective the AC unit offers a different set of operating characteristics that offer the
utility a demand-side resource to offset its peak power supply costs. The AC control system can
modify the operation of the unit in a couple of ways in response to the high price signals on the
summer afternoon in question. First, the temperature set point for the unit can be adjusted to enable
the temperature to drift up a few degrees for a number of hours until the peak period passes.
Second, the duty-cycle of the unit can be modified to reduce the random coincidence of its
components (e.g., compressors) from occurring during the peak afternoon hours. Third, the
building energy management system (or building operating staff) can anticipate the weather
conditions expected in the afternoon and pre-cool the building during the overnight and early morning
hours thereby minimizing the need to operate the AC unit during the peak hours.

None of these three strategic peak |oad measures reduce the energy consumption of the AC system.
Hence they are not efficiency measures in the same sense as the economizer.

Many other measures, by contrast, exhibit both energy efficiency and strategic peak 1oad
management characteristics. Consider an automated daylighting measure in the same new building.
The daylighting technology automatically reduces the output (and energy consumption) of lighting
fixtures located near windows during daylight hours when sunlight can provide a portion of the
lighting levels required by the building occupants.

The daylighting control system operates whenever ambient outdoor lighting levels are sufficient
irrespective of the building (or utility) load at any particular point in time. Hence this measure, like the
economizer, is an efficiency measure. Unlike the economizer, however, its operation will have a high
probability of being consistent with the utility’s peak load hours on any particular hot summer
afternoon. Thisis due to the simple fact of the relationship between the level of ambient daylight
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sensed by the daylighting system and the wet-bulb temperature driving the utility’s peak load hours
on those hot summer afternoons.

Clearly, the daylighting example illustrates an instance where a familiar energy efficiency measure
provides time-sensitive benefits from a strategic peak load management perspective. While thisis not
an atogether uncommon attribute of energy efficiency measures, unfortunately, it sometimes gives
rise to a degree of confusion between the purposes, performance characteristics, and derivation of
savings between energy efficiency and strategic load management measures. Maintaining the
digtinctions, as well as the common attributes of each is increasingly important as Vermont and the
nation’s electric utility industry move toward competitive wholesale energy prices in which supply, as
well as demand-side resources, compete in location specific, real-time markets.

A number of specific Strategic Peak Load Management and Demand Response initiatives are
described below.

GEOGRAPHICALLY TARGETED DSM

Chapter 7 discusses devel opments in the regional wholesale electricity market that include putting a
price on the congestion experienced on the transmission network in some areas. It describes how
Independent System Operator of New England (I1SO-NE) has implemented Locationa Margina
Pricing (LMP) and classified Vermont as a single zone. Each zone is comprised of many separate
nodes. Under LMP each node within the zone carries its own Marginal Loss and Congestion
Component. The zonal price represents a weighting of the separate zoned. In Vermont under the
current Standard Market Design (SMD), one area that has constrained transmission results in higher
prices for the entire state. It appears that if concentration of efficiency programs in the constrained
area(s) eliminated the constraint, benefits would accrue to all of Vermont as aresult of lower LMP.
This new situation may be somewhat at odds with the requirement that EEU services provide
geographic equity over time.

An assessment of the benefits and costs of a modification of EVT’s assignment is needed prior to
any potential reallocation of the EEC funds used to support the statewide EEU activities. This will
require the development of a number of inputs, including updated statewide avoided costs and
development of constrained area avoided costs to reflect the added costs to al Vermont consumers
of area specific transmission and distribution congestion. The DPS is currently active in aregional
effort to update the avoided costs used to plan for and evaluate energy efficiency programs in New
England states.

The EEU currently has a pre-determined budget that is legidatively capped at $17.5 million annualy
and has limited flexibility with regard to using EEC funds to target any particular geographic area.
Under the legidation establishing the EEU, the Board must ensure that all retaill consumers, regardless
of retail electricity or gas provider, will have an opportunity to participate in and benefit from, energy
efficiency programs. The memorandum of understanding (“MOU”) approved by the Board in its
9/30/99 order in Docket No. 5980 contains language requiring the EEU programs to reflect
expenditure levels that, over time, correspond to electric energy use by geographic region and
customer class throughout the state.

The 5980 MOU aso provides that the distribution utilities are responsible for T&D planning and its
associated implementation, including cost effective DSM to defer or avoid transmission and
distribution investments.
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Sincethe SMD is ill relatively new it is recommended that a study be done to determine the viability
of concentrating efficiency programs in constrained areas as a means of reducing LMP. That study
should address the cost effectiveness and options for delivery and funding of energy efficiency in
constrained areas.

INTERRUPTIBLE CONTRACTS

Interruptible contracts are negotiated with the utility and provide the customer more power to control
his or her electric bill. Customers are compensated for their reduction in demand but they aso save
by reducing their kilowatt-hour consumption. Some customers with backup generation find it cost
effective to shift load onto their generator(s) when the utility requests them to reduce their load. Of
course in these cases, these customers have to pay for the fuel costs for the generator but the utility
incentives more than offset these costs, in general. An issue becoming more prevaent with these
types of arrangements is the environmental concern caused by these on-site generators.

DIRECT LOAD CONTROL PROGRAMS

Utilities have implemented direct load control programs such as electric water heater controls installed
on customers’ water heaters. The utility sends a signal during peak hours that turns off the water
heater for a set period of time. In some instances, customers partner with utilities to allow them to
control large non-critical electric loads at customer facilities. These customers do this under an
interruptible contract.

RATE DESIGN AND LOAD

Most utilities have mandatory demand rates—rates that put a price on how much electricity
consumers use at one time, not just their total monthly usage. Utilitiesin Vermont offer Time-Of-Use
(TOU) rates for customers meeting load and kilowatt-hour usage minimums. Theserates were
initially ordered by the PSB to send accurate price signals to Vermont customers reflecting the higher
demand and energy costs during peak hours and peak seasons. The TOU rates in general, have
higher kilowatt and kilowatt-hour rates during the workweek day than late at night and over the
weekend. Also, because most utilities in Vermont are winter peaking, winter rates are often more
expensive than summer rates. With the advent of pool pricing and summer peaking, this is changing.
Many Vermont utilities have now “de-seasonalized” their rates so that the charge is the same year
round. Shortly after the advent of TOU rates, service providers realized that there would be a market
for equipment that could reduce electric loads during peak times. Many technologies are now
available.

Load Shifting Strategies

Customers who can shift some of their electric loads to off-peak times, when the electric rates are
lower, can save money. Load shifting can be done by using technology such as thermal storage air
conditioning systems, that make ice slurries using energy intensive compressors, during the evenings
and then during the peak day-time hours circulate the pre-chilled liquids using relatively inexpensive to
operate pumping systems. Technologies such as this sometimes consume more energy than
traditional air conditioning systems but cost the customer less because of the rate design. Some
customers, such as industrial customers, choose to run shifts during the night or operate energy
intensive equipment during off-peak hours to avoid the costs of on-peak rates.

Load Reducing Strategies
Energy conservation and energy efficiency techniques are often used to reduce €electric load as well
as energy consumption. Customers wishing to reduce load will often pursue load reducing strategies
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such as replacing old or failed motors with more energy-efficient units, improving the thermal
envelope of their building(s) by adding insulation or air sealing the structure, or replacing inefficient
lighting with high-performance lighting systems. Some customers install sophisticated demand
limiting technologies such as Energy Management Systems (EMS) that monitor and control
equipment such as Heating, Ventilating, and Air Conditioning equipment (HVAC). The EMS can be
set-up to let the temperature in selected rooms such as unused conference rooms in a hotel rise to a
predetermined level during peak hours in the summer when air-conditioning. This reduces the load
on the HVAC equipment. Demand limiters can also mechanically cycle equipment so that customer
demand does not exceed a preset limit.

Fuel Switching

Some customers have found that a cost-effective means to reduce their electric load is by replacing
their equipment that formerly operated on electricity with equipment that uses another fuel such as
natural gas, propane, or fuel oil. A common example of thisis the installation of gas or oil boilers and
furnaces to replace electric resistance heat. Another example of fuel switching is the replacement of
electric water heaters with fossil fuel water heaters. Fuel switching can be very cost-effective also
as a DSM measure because its electric heat use coincides with the winter peak. Typically Vermont
had reached its winter peak on the coldest day of the year. In 2002, Vermont became a summer
peaking state in part due to fuel switching and in greater measure, due to the increased use of air-
conditioning.

LOAD RESPONSE PROGRAMS

Participants in wholesale electricity markets have employed load response in the past severa years as
a cost-effective way to meet peak demand and to relieve congestion in constrained load zones. The
value of load response is greatest during periods when congestion or resource constraints cause day-
ahead or real-time prices to climb steeply. Figure 6-2 illustrates the relationship between demand and
supply bids into the day-ahead market in New England. A relatively small increase in demand from
27 to 28 GW causes a significant increase in supply bid clearing price, about $38/MWh to $60/MWh.
The corresponding reduction in demand bids is far below supply, highlighting the value of demand
reduction in periods of rapidly increasing costs.

ISO-New England Load Response Programs

As aresult of the Vermont PSB’s investigation into Load Response Programs in Docket 6555, most
of the Vermont electric utilities offer the ISO-New England Real-Time Price Response and Real-Time
Demand Response Programs to their customers. The Vermont PSB approved these programs in May
and June 2003.
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Figure 6-2 - Price Sensitivity to Demand
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Source: New England Demand Response Initiative, Final Report, Figure 1-1.

I SO-NE offers four demand response options and one price response program to participants,
outlined below. Customer participation in each of the programs is voluntary and payments are made
only on days where |SO-NE issues a request for load reduction and where customers meet minimum
program requirements. Only customers with load reduction potential of 100kW or greater are dligible
for participation in three of the four demand response programs. The Profiled Program requires a
minimum participation level of 200kW. Methods for reducing loads include operating emergency
generators, direct load control (hot water heaters), shutting down or rescheduling manufacturing
processes, adjusting energy control systems and curtailing non-essential loads.

The amounts paid by 1SO-NE are set according to program type. 1SO-NE reports that $3.3 million
was paid to approximately 200 participants in 2002. Customers must have hourly metering installed
for most programs such that 1SO-NE can monitor actual hourly customer loads for Day-Ahead (DA)
response programs, the cost of metering is a potentia disincentive for smaller customers, although
some subsidies were available when the programs were initialy offered. The actual customer load
reduction is determined by 1SO-NE based on the difference between the customer’s “baseline
consumption” for that hour versus actual 1oad.™

The ISO-NE Load Response Programs are summarized below.*?

» Real-Time Price Response - Participants monitor hourly prices on areal time basis. 1SO-NE
notifies participants electronically or via facsimile when they may be €eligible for compensation as
prices rise. Minimum payment: $.10/kWH.*® Maximum payment: $1.00/kWH.

" Baseline consumption is calculated by 1SO-NE. It includes average hourly customer |oads based on
actual recorded |oads forwarded to |SO-NE by the local utility.

2 The Real-Time Price Response and Real-Time Demand Response Programs offered by Vermont utilities
vary slightly from the |SO-NE terms described in this section.

3 1n 2002, wholesale prices exceeded $0.10/kWH for 40 hours over 12 days.
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» Real-Time 30-Minute Demand Response — Participants must curtail or disconnect load within
30 minutes upon notification by 1SO-NE. Minimum payment: $.50/kWH for at least 2 hours plus
ICAP credits.

» Real-Time Two Hour Demand Response - Participants must curtail or disconnect load during
emergencies within two hours upon notification by 1SO-NE. Minimum payment: $.35/kWH for at
least two hours plus ICAP credits.

» Day-Ahead Demand Response — Participants bid into the day-ahead market similar to bids for
generating resources. The hids compete equally with generating resources and may set zonal
prices. Successful load reduction bids are fully incorporated into |SO-NE scheduling and
settlement systems. Customer minimum day-ahead bid: $.05/kWH. Customer maximum day-
ahead bid: $.10/kWH.

» Real-Time Profiled Demand Response — Participant groups with controllable loads that
collectively can be interrupted within 30 minutes. Minimum payment: $.10/kWH for a |east two

hours plus ICAP credits.

Load response is viewed as an equally acceptable alternative to generation by 1SO-NE to satisfy
demand requirements, particularly in areas that are generation deficient or within constrained
interfaces. For example, 1ISO-NE has strongly encouraged load response options in southwest
Connecticut, one of the most constrained areas in New England. 1n 2003, Vermont participants
contributed over 13 MW of load response; about 4% of the pool total, consistent with the state-to-
pool load ratio. Table 6-5 presents New England 2003 load response, by program for each state. It
excludes Day-Ahead Demand Response, as the program was not in place at the time.

Table 6-4 L oad Response Capacity 2003

Zone Assets RT Price | RT 30- RT 2- Profiled Totals
(MW) Min Hour (MW)
(MW) (MW)

CT 141 31.8 162.2 4 0 194.5
ME 5 15 0 1 76.0 78.5
NEMA 114 38.9 3.3 15 14 45.1
NH 3 1.2 4 0 0 1.6
RI 11 2.8 0 0 0 2.8
SEMA 81l 8.3 5 0 0 8.8
VT 17 7.5 1 0 59 135
WCMA 96 12.6 2.3 9.3 0 24.2
Total 468 104.5 168.9 12.3 83.2 368.9

Recommendations to Increase Participation in Load Response Programs

An October 14, 2002 study conducted by the Townsley Group for 1SO-NE recommended the
following measures to increase participation in ISO New England’ s load response programs:

¥ Source: RTEP Meeting No. 19 presentation materials, January 16, 2004.
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» Every effort should be made to promote broad-based end-user participation in a competitive
solicitation, which minimizes barriers to entry. This should have the effect of reducing program
cost and increasing the program net benefit.

» End-user incentives should be market-based, that is, funded by retail pricing arrangements that
give customers the opportunity to manage their load in response to the economic value, i.e., the
hourly LMP savings, that can be expected from load curtailment.

» Specia third-party programs should accordingly be designed to promote innovative retail pricing,
including metering and communications infrastructure, end-user education, and technical
assistance regarding load management options.

» Artificia limitations on the scope of priceresponsive load management, based on predetermined
hours of the year, or a prescribed minimum price threshold, should be avoided in order to allow
the end-user maximum discretion in sdecting the most economically advantageous parameters of
load curtailment at each facility.

Vermont utilities should encourage load response as means to reduce demand and to decrease costs,
particularly in areas where congestion may cause reliability to degrade or increase costs. Load
response and conservation currently are included as viable options to defer transmission investment in
the eleven Area Specific Collaboratives (ASC) described in Chapter 8. The ASC’s include areas
where local distribution and/or subtransmission, and possibly high voltage transmission systems are
or soon will be unable to reliably serve area load. Load response programs administered by |SO-NE,
as presently configured, may offer limited opportunitiesin ASC's.

Vermont should continue to work with 1SO-NE, the operating utilities and other parties to seek
solutions to promote greater penetration of cost-effective load response in areas that would benefit
from these programs. To facilitate statewide transmission planning, it dso isimportant to identify the
composite reduction that can be achieved at peak. Firm estimates of load response should be
assessed on a comparable basis to transmission options.

SELF-GENERATION

Some utility customers have found that they can save money and reduce their electric load by
generating al or some of their own power. This can be especially true if the costs are substantial to
install utility equipment up to the building, such when the building is located far from the nearest
electricity source. Self-generation customers have used conventional diesel fueled generators for
years. The use of wind and solar powered equipment is becoming more prevalent as costs for this
equipment comes down and more people with a wish to buy “green” power install this equipment in
their buildings. In Vermont, self-generation customers who use wind or solar powered equipment
are fortunate to be able to sell back the power to the utility at retail rates (net metering.)

Net Metering

The 1998 L egidative session enacted the Net Metering Law (30 V.S.A. 8219a). Net metering allows
utility customers to connect certain renewable energy systems to the electrical grid through their
existing meter. This arrangement makes it possible for customers to send excess energy generated
by their system back through the meter to the grid and draw that energy back through the meter
when needed.

In 1999 modifications were made in to the law (S.230), alowing additional systems, including certain
fuel cells and alimited number of 100 kW renewable energy projects to quaify for net metering. In
the 2002 session an expansion to the existing net metering law, commonly referred to as “group net
metering", was enacted. The expansion allows farm systems to credit generation against multiple
electric meters on the farm.
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Figure 6-3 New Ingtalled Net M etered Capacity Permitted by Year and Type
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The net metering statute is crafted to encourage customers to size their systems to meet primarily
their own needs. In the course of ayear the consumer can receive credit only for generation
delivered back to the system that equals the total amount taken from the system. In effect, the
customer uses the utility grid as a low-cost battery or energy storage system. Any net excess
generation fed back into the grid goes to the benefit of the distribution utility at the end of the year
and no payment is made for it. The DPS participated actively in the PSB rule that implemented the
net metering law and proposed simple, effective, but not burdensome interconnection rules. The
DPS assists customers with net metering applications and monitors participation. As of July 2004,
there were 136 permitted net-metered systems.

The DPS supported and the legislature passed a sales tax exemption on equipment used in net
metering systems. In 2002 the exemption was expanded to cover solar hot water systems and off-
grid renewable energy systems that met a number of the previously established specifications for net
metering equipment.
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DSM POTENTIAL

A study completed for DPS in 2002, titled Electric and Economic Impacts of Maximum Achievable
Satewide Efficiency Savings 2003-2012 Results and Analysis Summary, concluded that thereis
sufficient cost effective DSM potential available so that Vermont could meet its future electric
demand through an aggressive sustained energy efficiency campaign. The report acknowledged that
achieving this level of energy savings would require greatly expanded efficiency investments and
initiatives that went well beyond what is currently being offered through the EEU and other utility
programs.

To achieve the maximum potential savings, the study suggested employing the following program
strategies:

» Sustained marketing to consumers and upstream suppliers (equipment manufacturers,
distributors, and/or retailers);

» Generous financia incentives covering full technology costs, either incremental or installation
with labor, depending on market;

» Comprehensive technical and information services to all market participants; and
» Complete customer service delivery.

The study acknowledged that there might be “portions of the state where predicted sales growth
would outstrip localized achievable efficiency potential.

Although the current energy efficiency strategies being employed in the state may not be aggressive
enough to meet al future electric growth demand, they are providing significant energy savings. In
their 2003 draft report, EVT states that the savings achieved through their programs “met 46% of the
growth in electrical energy requirements in Vermont during the year.” The report also states that
since 2000, EVT “has lowered Vermont’s summer peak load by atotal of 18,800 kW and winter
peak load by 34,000 kwW.”

DSM IN STATE GOVERNMENT

The electricity used by state buildings ranks among the largest consumers of electricity in Vermont
after IBM. According to Vermont's Department of Buildings and General Services, the state
buildings annual electricity bill is approximately $6,000,000 per year. State government can lead the
state in its DSM efforts and innovation. Currently, there are two executive orders issued by
Governor Douglas that expand and bolster DSM efforts within VVermont-owned and leased buildings.
The Governor established internal DSM goals and programs that can be emulated by organizations
and businesses across the state by ordering the Vermont Clean State Program (02-04) and the
Climate Change Action Plan (14-03). Both of these orders expand and support DSM efforts within
state government as well as promote other significant initiatives that create positive benefits to the
environment.

VERMONT CLEAN STATE PROGRAM

Governor Douglas’ Vermont Clean State Program executive order took effect April 8, 2004. The
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order recognizes that “Vermont state government has a duty and responsibility to lead by examplein
conserving natural resources and practicing pollution prevention...” Furthermore, the executive
order acknowledges the importance of reducing waste at the source as “ often the most inexpensive
way to diminish pollution and promote resource conservation while saving money.” As part of the
order, the Governor rededicated and expanded the Clean State Program for state agencies. This
reinvigorated plan implements an environmental education program, enacts new administrative
environmental policies, and identifies resource conservation and pollution prevention opportunities.
The plan is divided into the following four parts:

MATERIALS MANAGEMENT PLAN

The Materials Management Plan will promote resource conservation and pollution prevention where
feasible in addition to continued wise purchase practices, and intelligent use and reuse of products.
Each agency and department will assign a recycling coordinator who will serve as a liaison to the
Department of Buildings and General Services (BGS). This position will be responsible for
considering energy conservation when selecting products to procure.

EDUCATION AND INFORMATION PROGRAM

The Education and Information Program will be coordinated by the Departments of Environmental
Conservation and BGS to help state employees in the practice of resource conservation and pollution
prevention. The executive order states, “it is the goal of this program to ensure that state employees
under stand the importance of their leadership roles and environmental responsibilities and are aware
of opportunities to use resource conservation and pollution prevention practices in daily decisions.”

STATE AGENCY POLLUTION PREVENTION PLAN

The Agencies of Natural Resources and Administration will create the State Agency Pollution
Prevention Plan for the executive branch of state government. Included in this plan will be a
summary of key opportunities for resource conservation and pollution prevention. Additionaly, the
plan will list goals, objectives, and performance targets that the agency will strive to achieve within a
period of one, two, and five years.

POLLUTION PREVENTION GUIDANCE DOCUMENT

The executive order requires the preparation of a Pollution Prevention Guidance Document for all
state agencies and a recommendation to the Governor on a process for pollution prevention
implementation for all state agencies. This document may include energy efficiency and conservation
strategies.

CLIMATE CHANGE ACTION PLAN

Governor Douglas' Climate Change Action Plan for State Government Buildings and Operations
undertakes ambitious energy efficiency and conservation efforts to reduce greenhouse gas emissions
and a host of other pollutant emissions (including toxic chemicals) associated with fossil fuel
combustion for electricity generation and transportation. Vermont’s goal is to reduce emissions by
an amount consistent with the recommendations of the Conference of the New England Governors
and Eastern Canadian Premiers Climate Action Plan. The goals established by the Conference are to
reduce region-wide greenhouse gas emissions from the 1990 baseline by: 25% by 2012; 55% by
2028; and, if practicable using reasonable efforts, 75% by 2050. To promote these goals, Governor
Douglas ordered the following initiatives:
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Climate Neutral Working Group

The Governor established the Climate Neutral Working Group to be jointly chaired by the
Commissioners of the Department of Environmental Conservation, the Department of BGS, and the
DPS. The group also included Secretaries, Commissioners, and technical representatives from the
Agency of Natural Resources (ANR), DPS, Agency of Administration, Agency of Commerce and
Community Development, Agency of Transportation (AOT), Department of BGS, Vermont Energy
Investment Corporation, and other agencies as interested. The working group is tasked with
coordinating, documenting, and encouraging efforts to meet Vermont’s greenhouse gas emission
reduction goals. A large part of the group’s focus is the creation of a biennial report to the Governor.

Biennial Report to the Governor and General Assembly

The executive order requires that the Climate Neutral Working Group, on a biennial basis, report to
the Governor and General Assembly the state of the science for responding to climate change,
including the status of methods and measures available to meet those goals. In addition, the report
will identify opportunities to share lessons learned with Vermont businesses, other state and
provincia governments, and the federal government. Among other activities, the report will
recommend greenhouse gas reduction targets and identify activities, some of these demand side
management strategies, to help meet those targets.

Energy Star Equipment Directive

Included in the order is a directive by the Governor for state government to purchase only energy
consuming devices that meet or exceed Energy Stard or comparable standards established by the
U.S. government, and to operate these devices in a manner that maximizes their energy efficiency
features.

Department of Buildings and General Services (BGS) Directive

The Department of BGS is required to work with the Climate Neutral Working Group and all state
facilities to ensure that every state building reduces its energy consumption to meet the outlined
greenhouse gas reductions.

Renewable Energy

The Department of BGS is required to investigate cost-effective opportunities to purchase renewable
energy to reduce Vermont's reliance on fossil fuels. Renewable energy generation, if installed in
decentralized locations, such as in state facilities, can reduce the electric demand on the utility
transmission and distribution system. Renewable energy includes electricity derived from sources
such as solar, wind, geothermal, landfill methane gas, or small-scale (less than 30 MW) hydroelectric
projects.

Input From Businesses and Other Groups

The Climate Neutral Working Group will request input from representatives of the business,
environmental, forestry, and transportation sectors regarding opportunities for the private sector to
reduce emissions and conserve energy.

Consultation with Other New England States

The Climate Neutral Working Group will consult with representatives from other New England states
to establish a broad-based approach to these environmental issues. This sharing of information is
intended to spur on synergies that might not develop without this planned interaction.
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BUILDING CODES & STANDARDS

Residential Building Energy Standards (RBES)
The 1997 Genera Assembly approved Vermont's first energy code, the Residential Building Energy
Standard. It is based on the national Model Energy Code and gives home designers and builders a
predictable, minimum guideline for energy performance in Vermont's climate. The DPS, EVT and
BED work closely with neighboring states, various regiona and national energy code organizations
and other professional associations and trade groups to advance the adoption of reasonably

consistent, current, building energy codes on aregiona and national basis.

The Vermont Energy Investment Corp., under contract with the DPS, administers the Vermont
Energy Code Assistance Center that provides assistance with code compliance and coordination of
the RBES and EVT program services. Rule making on the code was completed in May 2004.
Revised marketing, outreach and compliance materials were developed and distributed in support of
the revised Residential Building Energy Standards to take effect on January 1, 2005.

Residential New Construction Evaluation Survey
Vermont's housing stock has increased by roughly 2,700 units each year between 1999 and 2001. In
asurvey of these homes approximately 59% met the RBES requirement for total thermal
transmittance (UA), a measure of heating energy use. A comparable study of homesin 1995 found
that only 35-40% achieved the same level of energy efficiency. The Vermont achievement is
particularly striking in comparison to a similar study in Massachusetts where, unlike Vermont, the
law provides for inspection and enforcement. The Massachusetts study in 2000; done 18 months
after implementation of their residential building code, found that only 46% of the new homesin

Massachusetts complied with the same thermal transmittance standard.

Vermont's new housing stock improved on several other scales as well. The table below summarizes

the changes.

Table 1.6 Vermont Baseline Construction Characteristics

Compliance Feature

1995 (n* 151)

2002 (n' 158)

Percent of homes meeting UA
Requirements

35 B 40%

59%

Attic insulation meets or exceeds code
reguirements

61%

68%

Wall insulation meets or exceeds code
requirements

57%

90%

Basement wall insulation meets or
exceed code requirements

48%

62%

% glazing area with 2-pane,
Low-eglass

70%

80%

Mean Air Infiltration - measured in air
changes per hour (ACH)

~45ACH

31 ACH

Mechanical ventilation installed per

6%

32%
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code

Mean Heating system Oversizing
Factor

>100 %

92%

Percent with tankless coil water heating
(inefficient method)

32%

3%

Commercial Building Energy Standards (CBES)

The Energy Efficiency Division has been managing the Commercia Building Energy Standards
development and implementation project under a number of state energy program grants with the
U.S. DOE. This project is closely coordinated with EVT, BED, and the state's building design,
engineering and construction community in an effort to develop consensus-based, statewide
minimum efficiency standards for commercial new construction in the state. The Vermont CBES
development team utilized the latest generation national model energy codes (IECC 2000/ASHRAE
90.1-1999) in developing the 2001 Vermont Guidelines for Energy Efficient Commercial
Construction. The 2001 Commercial Guidelines were published in October 2001.

The energy code affects most of the state's new commercial, industrial, institutional and high-rise
multi-family building construction projects. The 2001 Vermont Guidelines for Energy Efficient
Commercial Construction has been adopted by the City of Burlington for all commercia new
construction and by the State of Vermont for state funded new commercial construction projects.
The 2001 Guidelines have aso been successfully integrated into criterion 9F (energy conservation) of
Act 250 review to expedite permit approval in asimplified, consistent and predictable manner. The
2001 Guidelines establish minimum energy performance requirements for Act 250 permitted
commercia and industrial developments throughout the state. For commercial construction not
currently subject to the 2001 Guidelines on a mandatory basis, Efficiency Vermont, (the statewide
energy efficiency utility), BED, Vermont Gas use the 2001 Guidelines to establish baseline energy
efficiency requirements under their commercial new construction efficiency program services on a
voluntary basis.

Vermont’s success in developing and implementing the 2001 Vermont Commercial Guidelines for
Energy Efficient Commercial Construction has been closdy coordinated with similar, concurrent
effortsin New Y ork, Massachusetts and other states in the northeast. These guidelines and the
associated national model codes are subject to regular review and analysis by the CBES development
team and project stakeholders. The devel opment team expects to publish the first major update to the
2001 Guidelines in 2005.

ENERGY CONSERVATION

Energy conservation is defined as using less energy through changes in practices and behavior.
People conserve electric energy by turning off lights and appliances when not needed, turning down
heating thermostats, turning up air conditioner thermostats, drying clothes on a line instead of using a
clothes dryer. Unfortunately, many equate making these types of behavioral changes with sacrificing
comfort or being inconvenienced. Y et, the actions necessary to conserve resources need not be
onerous to be effective. The focus of energy conservation is using energy wisely and eliminating
waste by turning equipment off when it is not in use, not necessarily self-sacrifice. One of the
greatest benefits of energy conservation is that it costs little or nothing to implement. Unlike
efficiency, which requires investment in energy saving equipment, conservation only costs time,
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effort, and possibly some staff training. Energy conservation and efficiency have the greatest impact
when both are utilized smultaneoudly. Even if the most energy efficient equipment available is
installed in a home or business, additional energy and resources can be saved if the equipment is
turned off when it’s not in use.

There are many good sources of information on how individuals and businesses can reduce their
consumption through easy behavioral changes. EVT's website, http://www.efficiencyvermont.com,
Vermont's electric utilities, and the DPS website,

http://www.state.vt.us/psd/Menu/Energy Efficiency and Renewable Energy have energy savings
tips available. Electricity use guides are available that show which household appliances use the most
electricity. For businesses, the Energy Star website at http://www.energystar.gov or
www.rebuild.org are valuable resources. Heating and cooling tips are available at
http://www.energyguide.com/info/eip-tips/. Energy audits can help identify the greatest opportunities
for conservation as well as efficiency in individual homes and businesses. Energy conservation can
make a difference, especially when practiced by many, and requires only that we humans be more
mindful of our actions and surroundings.

Everyday energy conservation is not typically considered a demand side management strategy, as it is
not easily quantified and its success relies exclusively on human behavior. Consumer conservation
can play an important role in protecting our éectric grid when immediate energy reduction is needed.
Since the 1980's, Vermont utilities have periodically issued peak alerts when electric supplies are
overly stressed due to a generation or transmission inadequacy during times when electric use is
extremely high due to extreme cold or hot weather.

Recently, the need to conserve electricity during peak times in Vermont occurred during a cold snap
when generation resources and transmission and distribution facilities were strained due to the
demands on the system to provide heating for buildings and their occupants. In January 2004, New
England was threatened with potential blackouts due to the high demand. The New England electric
system operator |SO-NE issued an alert after several days in arow of very cold and windy weather.
In Vermont, the Governor and utility representatives went on television to urge consumers to defer
discretionary appliance use, turn off the lights when they are not needed, and otherwise take steps to
conserve electricity. The consumer response was sufficient to avoid the feared blackouts during that
episode.

In the past five years, Vermont’'s summer peak electric use has dramatically increased. When the
weather is hot and humid for a number of daysin arow, the demand for electricity is potentialy
greater than what can be supplied by generation and, especialy, Vermont’s transmission and
distribution system. In the summer of 2002, utilities asked Vermonters to conserve during the day by
shutting off lights, setting the air conditioner thermostat a bit higher, closing window blinds and
curtains, deferring appliance use, and otherwise taking steps to minimize electric use. Summer time
energy conservation isincreasingly as important as winter conservation in Vermont.

OTHER DPS ACTIVITIES

The DPS Energy Efficiency Division (EED) also participates in regional and nationa efficiency
efforts.

The DPS has participated in regional energy code projects and has selected national code models that
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mirror those commonly used by professional engineers and architects. They have published The
2001 Guidelines for Energy Efficient Commercial and Industrial Construction. These guidelines are
typicaly arequirement of Act 250 permits and have created a predictable target for Act 250
applications for energy performance, making it simpler to satisfy the law’s energy criteria.

The DPS staff has also provided technical assistance to the Vermont Attorney General’s efforts to
support improved efficiency standards for appliances. In recent years there have been federal
rulemaking and subsequent court challenges related to higher standards for energy-consuming
appliances and equipment. For example, the Attorney General has joined with other states to secure
higher standards for air conditioners. Improved federal standards have the capability of ameliorating
pressure to build new generating stations and associated transmission-distribution infrastructure.

Act 250 Commissions continue to rely on the DPS staff to evaluate energy features of projects it has
under review. Staff analyzes and comments upon about 200 Act 250 projects annually, seeking a
consistent energy condition in permits requiring conformance with minimum energy guidelines and
installation of beyond-minimum equipment when it makes economic sense. The DPS aso
encourages Act 250 developers to use the services available through EVT. Over time, the DPS staff
have developed collaborative relationships with Vermont’s design-construction community in an
effort to simplify the permit process while achieving higher levels of energy efficiency.

The DPS works directly and indirectly with EVT and BED staff on energy education, code and
efficiency standard development, and related activities integrated with EVT and BED services.

RECOMMENDATIONS

Vermont has created a valuable strategy for capturing energy savings through efficiency and
conservation. Much of the work that needs to be done in the future involves evaluating and refining
that strategy, in addition to adjusting to changing energy markets. Vermont’s electricity strategy
should include these steps:

» Vermont should maintain its strategy of capturing energy efficiency savings through an
efficiency utility, but should regularly evaluate the effectiveness of EEU programs and make
adjustments as warranted by these evaluations.

» Future Stakeholder Participation in Evaluation -- The suggestion that greater public input is
needed is well taken and the Department plans to determine and implement an effective public
input process for future EEU evauation plans, evaluations, and in future planning.

» Impact Anaysis -- Wherever possible, evauation of EEU programs will include actual empirica
estimates (i.e., impact analysis) of savings levels actually achieved based on billing history and/or
analysis of appropriate comparable patterns of consumption.

» Rate Impacts -- Establishing a credible rate impact analysis will help advance and focus debates
around the EEU on core issues of program design, equity constraints in the deployment of
programs, and overall cost-effectiveness.

» Vermont should study the impact of locational marginal pricing in the regional electricity market,
and whether this development will mean that Vermont ratepayers will reap greater benefits if
DSM programs focus more heavily on constrained areas.
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Vermont utilities should encourage demand response as means to reduce demand and to decrease
costs, particularly in areas where congestion may cause reliability to degrade or increase costs.

Vermont state government should continue to play aleadership role in pursuing opportunities for
energy efficiency and conservation through the Clean State Initiative and the Climate Change
Action Plan.

As Vermont utilities shift from winter to summer peaking systems, utilities should develop
strategies for encouraging summer load management through appropriate strategic load
management and demand management technologies. Appropriate use of customer price signals,
and incentives may be appropriately targeted to foster adoption of appropriate customer strategies
and technologies.



6-32 2005 VERMONT ELECTRIC PLAN




2005 VERMONT ELECTRIC PLAN 7-1

CHAPTER 7. The Bulk Power
Transmission System and
Standard Market Design

INTRODUCTION?

The North American electricity system is one of the great engineering achievements of the past 100
years. This electricity infrastructure represents more than $1 trillion (U.S.) in asset value, more than
200,000 miles (320,000 kilometers (km)) of transmission lines operating at 230,000 volts and greater,
950,000 Mega Watts (MW) of generating capability, and nearly 3,500 utility organizations serving
well over 100 million customers and 283 million people.

Modern society has come to depend on reliable electricity as an essential resource for national
security, health and welfare, communications, finance, transportation, food and water supply, heating,
cooling, lighting; computers and electronics, commercial enterprise; and even entertainment and
leisure. In short, nearly al aspects of modern life are driven by electricity. Customers have grown to
expect that electricity will amost always be available when needed at the flick of a switch. Most
customers have also experienced local outages caused by a car hitting a power pole, trees faling on
overhead lines, a construction crew accidentally damaging a cable, or a lightning storm. What is not
expected is the occurrence of a massive outage on a calm, warm day. Widespread electrical outages,
such as the one that occurred on August 14, 2003, are rare, but they can happen if multiple reliability
safeguards break down. Such outages, in turn, produce considerable economic losses.

On August 14, 2003, large portions of the Midwest and Northeast U.S. and Ontario, Canada,
experienced an electric power blackout. The outage affected an area with an estimated 50 million
people and 61,800 MW of electric load in the states of Ohio, Michigan, Pennsylvania, New Y ork,
Vermont, Massachusetts, Connecticut, New Jersey and the Canadian province of Ontario. The
blackout began a few minutes after 4:00 pm Eastern Daylight Time (16:00 EDT), and power was not
restored for four days in some parts of the U.S. Parts of Ontario suffered rolling blackouts for more
than aweek before full power was restored. Estimates of total costsin the U.S. range between $4
billion and $10 billion (U.S. dollars).! In Canada, gross domestic product was down 0.7% in August,
there was a net loss of 18.9 million work hours, and manufacturing shipments in Ontario were down
$2.3 billion (Canadian dollars).

Providing reliable electricity is an enormously complex technical challenge, even on the most routine
of days. It involves red-time assessment, control and coordination of electricity production at
thousands of generators, moving electricity across an interconnected network of transmission lines,
and ultimately delivering the electricity to millions of customers by means of a distribution network.

! Excerpted from: U.S.-Canada Power System Outage Task Force Final Report on the August 14, 2003
Blackout in the U.S. and Canada: Causes and RecommendationsApril 2004, pp. 5,6,9
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Figure 7-1 Basic Structure of the Electric System
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As shown in Figure 7-1, electricity is produced at lower voltages (10,000 to 25,000 volts) at
generators from various fuel sources, such as nuclear, coal, oil, natural gas, hydro power, geothermal,
photovoltaic, etc. Electricity from generators is “stepped up” to higher voltages for transportation in
bulk over transmission lines. Smaller generators may interconnect at lower voltages on smaller
transmission lines or even distribution lines — adding to the complexity of the electric system.
Operating the transmission lines at high voltage (230,000 to 765,000 volts) reduces the losses of
electricity from conductor heating and allows power to be shipped economically over long distances.
Transmission lines are interconnected at switching stations and substaions to form a network of lines
and stations called a power “grid.” Electricity flows through the interconnected network of
transmission lines from the generators to the loads in accordance with the laws of physics-dong
“paths of least resistance,” in much the same way that water flows through a network of canals. When
the power arrives near aload center, it is “stepped down’ to lower voltages for distribution to
customers. The bulk power system is predominantly an Alternating Current (AC) system, as opposed
to a Direct Current (DC) system, because of the ease and low cost with which voltagesin AC systems
can be converted from one level to another. Some larger industrial and commercia customers take
service at intermediate voltage levels (12,000 to 115,000 volts), but most residential customers take
their electrical service at 240 volts?

While the power system in North America is commonly referred to as “the grid,” there are actually
three distinct power grids or “interconnections’. The Eastern Interconnection includes the eastern
two-thirds of the continental U.S. and Canada from Saskatchewan east to the Maritime Provinces.

The Western Interconnection includes the western third of the continental U.S. (excluding Alaska), the
Canadian provinces of Alberta and British Columbia, and a portion of Bgja California Norte, Mexico.
The third interconnection comprises most of the state of Texas. The three interconnections are
electrically independent from each other except for a few small DC ties that link them. Within each
interconnection, electricity is produced the instant it is used, and flows over virtualy all transmission
lines from generators to loads.

2 The 240 volt supply provided by the utility is then tapped at the customer’s service panel to provide 120
volt service to small appliances, lights and other devices.
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GENERAL ISSUES SURROUNDING NEW TRANSMISSION
INVESTMENT

THE NEED FOR A RELIABLE DELIVERY SYSTEM

The northeast blackout of 1964 prompted the electric utility industry in 1965 to create the North
American Electric Reliability Council (NERC), an independent, non-profit organization that is
responsible for the reliability of the mgjority of interconnected bulk power systemsin the U.S,,
Canada, and a portion of Mexico. There are severa individual councils within the NERC that are
responsible for the reliability of smaller regions within the U.S. and Canada. The Northeast Power
Coordinating Council (NPCC), formed, in 1966, includes New England, New Y ork, Ontario, Quebec,
and the Maritime provinces. Figure 7.2 outlines each of the reliability councils, including the NPCC.

Figure7-2 North American Electric Reliability Council (NERC)

Source: NERC Web Site - Maps

The NERC continues to receive considerable attention and scrutiny due to the August 14, 2003
blackout. Legidators, the media, and consumer groups have questioned how a widespread outage
could occur, given NERC' s charter and reliability guidelines that are designed to prevent such an
event. Notably, several of the conditions and shortcomings that caused the 1964 Northeast blackout,
the New York City blackout in 1977 and more recently, brownouts and rotating blackouts in
California still appear to be problematic.’

Some believe additiona federal rules are needed to prevent another blackout; suggesting new
regulations instituted by the Federal Energy Regulatory Commission (FERC) may have contributed to

3 I nadequate communications protocols, operator error and problematic protective relaying systems were
cited by NERC as contributing factors.
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apower delivery system that has weakened over time. A recently defeated federal Energy Bill
included legidation that would have provided the NERC with greater enforcement powers. The bill
also would have given greater authority to the FERC along with the NERC to ensure the safe and
reliable operation of the bulk power grids within the U.S.

Although the original energy bill failed, subsequent revisions continue to address electric reliability
and it is anticipated that the NERC prospectively will have greater enforcement powers, including
mandatory rules to require reliability councils, power pools or utilities to construct new generation or
transmission if bulk system reliability is deemed to be in jeopardy. The regional transmission
organization, Regional Transmission Organization in New England (RTO-NE) that the FERC
conditionally approved includes terms that effectively will force transmission owners to construct new
facilitiesif reliability is jeopardized. Regional Transmission Operator proponents and filing
documents assure that new rules would not override environmental and siting regulations now
administered by individual states.*

THE JOINT U.S. AND CANADIAN TASK FORCE REPORT ON THE AUGUST 2004
BLACKOUT

In April 2004, ajoint U.S. and Canadian task force issued a report that outlined the causes underlying
the August 2003 blackout> The report, ordered by President George W. Bush and then-Canadian
Prime Minister Jean Chretien, and undertaken under the direction of U.S. Secretary of Energy,
Spencer Abraham and Canadian Minister of Natural Resources, Herb Dhaliwal, aso included
recommendations to reduce the likelihood and scope of a similar event in the future. The Task Force
concluded that the outage could have been prevented if power system operators had followed
documented procedures and that immediate actions are needed to ensure reliability. Key findings
include:

» Numerous factors contributed to the outage, including several violations of NERC standards;
these causes were grouped into the following four categories:

“Group 1: FirstEnergy (FE) and ECAR failed to assess and understand the inadequacies of
FE's system, particularly with respect to voltage instability and the vulnerability of the
Cleveland-Akron area, and FE did not operate its system with appropriate voltage criteria
and remedial measures.”

“ Group 2: Inadequate situational awareness at FE. They did not recognize or understand the
deteriorating condition of its system.”

“ Group 3: FE failed to manage adequately tree growth in its transmission rights-of-way.”

“ Group 4. Failure of the interconnected grid’ s reliability organizations to provide effective
real-time diagnostic support.”

* An entity that seeks to construct new transmission linesin Vermont— mostly those 30 kV or above - must
first obtain a Certificate of Public Good (CPG) under 30 V.S.A. Section 248. To obtain a CPG, the entity,
usually an electric utility, must file such arequest before the Vermont Public Service Board (PSB), which
makes a determination based on evidence submitted by the applicant and other parties, including the
Department of Public Service (DPS) and other state agencies, as to whether the proposed facilities promote
the Public Good. Notably, Section 248 supercedes other state regulations such as Act 250, although
applicants must satisfy criterion similar to those contained in Act 250.

® U.S--Canada Power System Outage Task Force, August 14th blackout: Causes and Recommendations.
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» The task force emphasized that the causes cited above did not occur randomly as “they reflect
long-standing institutional failures and weaknesses that need to be understood and corrected in
order to maintain reliability.”

The report included 46 recommendations to remedy the specific causes cited above and to address
institutional deficiencies. Three of these recommendations may have a profound impact on Vermont
transmission planning activities and regulatory criteria.

Recommendation 1: Make reliability standards mandatory and enfor ceable, with penalties for
noncompliance.

Much like the 1964 Blackout was a watershed event that created the NERC, so the 2003 Blackout may
be the trigger that makes reliability standards mandatory. This recommendation was emphasized
throughout the report and includes standards for system design and operations. The monetary
component for noncompliance likely would be imposed on 1SO-NE (soon —to be RTO-NE).
Vermont’s share likely would be its load ratio share of about 4%, unless the problem was caused by
Vermont, which then would have to pay a greater share. Perhaps more significant is the imposition of
reliability standards, which suggest Vermont’s transmission system would have to comply with the
NERC and the NPCC contingency criteria. The implication is that upgrades such as the Northwest
Reliability Project (NRP) could be deemed as a required upgrade, which raises questions as to how
such requirements are to be reconciled with the Vermont Public Service Board's (PSB) authority to
approve or deny transmission upgrades under V.S.A. Section 248. The FERC currently has
jurisdictional authority on terms of service and rates for wholesale transmission, but traditionally has
not had the power to authorize or require the construction of facilities needed to meet reliability
standards.

Recommendation 4: Clarify that prudent expenditures and investments for bulk system
reliability (including investmentsin new technologies) will be recoverable through transmission
rates.

As noted in Recommendation 1, the FERC has jurisdictional authority over wholesale transmission
rates. The state of Vermont, through the DPS and other agencies, can intervene in tariff and rate
filings. While this recommendation would not likely usurp the right to intervene, it suggeststhe
FERC would approve most, if not all requests for rate recovery on projects and new technologies that
are deemed prudent. It is not clear what might constitute a prudent investment; however, an applicant
that offers a demonstrable argument that the investment(s) are needed to meet the NERC or regional
reliability standards may be more likely to receive a favorable decision from the FERC. These costs,
if approved, would flow through to retail ratepayers. The Northwest Reliability Project (NRP) isone
example of a project that the FERC likely would deem to be needed for bulk system reliability.

Recommendation 9: Integrate a “reliability impact” consideration into the regulatory decision-
making process.

The regulatory decision making process cited in Recommendation 9 suggests that the FERC should
expand or modify the criteriait employs to approve tariff rates or conditions. Further, as noted in
other sections, the FERC has stated it will be more likely to approve projects that have been
recommended and filed by an independent regional transmission operator or organization, particularly
if needed for reiability. While none of the recommendations directly indicate the FERC or other
federal agencies (such as the Department of Energy) would seek greater jurisdictional authority over
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what traditionally has been under state purview, the emphasis on reliability and the FERC's oversight
role suggests these issues may lead to greater federal involvement in transmission siting and
construction filings, such as the CPG process under V.S.A. Section 248 in Vermont.

KEY POLICY ISSUES

Owners of Vermont’s transmission system, the PSB, the DPS, and other affected stakeholders must
continue to address key issues that will impact the performance and cost of providing service to
Vermont ratepayers. Transmission assets and attendant rules have received significant attention from
federal and state regulators over the past decade, as adequate transmission is key to ensuring power
resources are readily available to Vermont’s electricity consumers at the lowest possible cost. An
inadequate transmission system can degrade reliability and performance, and increase costs where
congtraints inhibit the flow of power from lower cost resources to load centers. Vermont’'s
transmission system is an integral part of the power delivery network in New England, which in the
past decade has undergone significant changes in the pricing and provision of transmission service.
There are major regional initiatives that are proposed or underway which will influence planning
methods and decisions for selecting new transmission and supply resourcesin Vermont. This Plan
addresses Vermont’ s bulk power delivery system in the context of these structural changes.

Key policy issues addressed in this Chapter include:

An assessment of the Vermont transmission infrastructure

The impact of Standard Market Design (SMD) and related federal initiatives
Locational Marginal Pricing (LMP) and its impact on the cost of capacity
The New England Independent System Operator’s (ISO-NE) rules

The formation of RTO-NE

Regiona transmission planning and its impact on Vermont’s power delivery system
Importation of Hydro Quebec (HQ) Power and Alternate Transmission Paths
Transmission Seams Resolution (New England and Adjacent States)

Power system reliability and performance, and expansion options
Interconnection standards and distributed generation

Electro Magnetic Fields (EMF)

vV VvV vV vV VvV VvV VvV VvV YVvVYy

STRUCTURAL CHANGES

The FERC has been at the forefront of promoting reforms based on competitive market principles.
The Energy Policy Act of 1992 (EPAct) provided the FERC with the authority to institute broad-based
reforms on wholesale power sales, pricing, and delivery regulations. These reforms have dramatically
altered delivery, planning, and pricing methods jurisdictional utilities now employ to provide
transmission service. The market has evolved from one characterized by vertically-integrated service
providers, to one where generation has been largely deregulated, accomplished in part, via FERC-
mandated third-party open access to transmission lines.
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New rules under the FERC Orders 888 and 889 in 1996 led to dramatic structural changesin
wholesale ddlivery services and have been the catalyst behind the devel opment of a robust wholesale
generating market, with the goal that competitive forces will ultimately provide the impetus for
transmission infrastructure upgrades and new generation. With the issuance of its Standard Market
Design (SMD) White Paper in 2002, the FERC sought to introduce a standardized set of rules and
design principles to provide greater certainty to market participants. The New England Power Pool
(NEPOOQL) has instituted many of the proposed market reforms described in the White Paper and the
FERC Order 2000; their impact on Vermont is described in this Plan.

Not surprisingly, the transition to a deregulated wholesale generation market and open access has
created numerous trade-offs and challenges. Foremost among these is the lack of sufficient
transmission capacity to accommodate certain wholesale market transactions, particularly when
supply resources are remote from load centers. These distant sales at times strain the ability of
transmission systems to reliably and economically deliver the power. Related changes and reforms
instituted by NEPOOL and 1SO-NE also will impact the Vermont transmission system in terms of
how new rules have or will apply, including location-based pricing. Further, recent FERC approval
for aRTO in New England will have a direct bearing on transmission functionality, planning and
system expansion.

The transition to restructured wholesale markets and retail competition has created unintended
conseguences with respect to reliability and price. California' s attempt to fully deregulate the
electricity market has been viewed by many as an abject failure, with price hikes, supply shortages,
and incidents of market manipulation by unscrupulous traders. Some states have witnessed a
reasonably favorable transition to deregulation of retail electricity service — Texas and Pennsylvania
often are mentioned.

The recent significant increase in wholesale market prices are attributable, in part, to the significant
movement toward reliance on natural gas combined cycle generation. The dramatic shift toward gas
combined cycle followed the 1996 change in market design® States like Vermont that delayed
movement toward retail choice may be better insulated from the current volatility and rising wholesale
prices in the New England market since Vermont utilities continue to depend on pre-existing long
term power contracts and sources established or built under arrangements largely prior to the onset of
the new wholesale markets. Recent blackouts have heightened public concern regarding power
system adequacy and reliability. The August 14, 2003 Northeast blackout has led to calls for reforms,
including mandatory reliability rules and penalties for transmission providers. As noted above, such
reforms are now the subject of federal legidlative proposals.

THE NEW ENGLAND BULK POWER SYSTEM AND MARKET
RULES

NEPOOL

The NEPOOL was formed in 1971 to coordinate and direct the operation of the interconnected
generation and transmission system in New England. The role and composition of NEPOOL has

® As noted, wholesal e generation and transmission markets are regulated by FERC and are not affected by
state legislativeinitiatives regarding retail electricity service and rates.
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changed dramatically since the issuance of the 1994 Electric Plan. Previously, al operating, planning
and administration functions were performed by NEPOOL members. In 1997, many of these
functions were assumed by 1SO-NE, which was formed to independently administer pool rules and
centrally operate the interconnected bulk power system. NEPOOL is now a voluntary association of
about 200 members (or Participants).” The Participants Committee is the primary stakeholder group,
comprised of five sectors representing generators, transmission owners, suppliers, consumer-owned
utilities, and end-users?®

RESTATED NEPOOL AGREEMENT & MARKET RULES AND PROCEDURES

The relationship among NEPOOL participants is governed by operating rules documented in the
Restated NEPOOL Agreement (RNA). This contract describes the rules underlying the operation and
administration of wholesale energy and capacity markets in New England by |SO-NE, including

power sales transactions under SMD. The RNA aso includes the Open Access Transmission Tariff
(OATT), which sets forth the terms and prices for transmission service provided to NEPOOL utilities,
third-party generators and other entities seeking transmission access. The OATT governs lines rated
69kV and above that support transactions and external transfers under what is commonly referred to as
Pool Transmission Facilities (PTF).

Included in NEPOOL’s RNA and Market Rule 1 are many of the rules that govern wholesale
transactions under SMD. Market Rule 1 sets forth the procedures to be followed for implementing the
Multi- Settlement System (MSS), Locational Marginal Pricing (LMP), Installed Capacity (ICAP), and
Financial Transmission Rights (FTR), and other financia procedures related to SMD. The methods
used to implement and enforce the new rules and procedures are outlined in related NEPOOL

Manuals. Standard Market Design and related initiatives are described in greater detail herein and in
other sections of the Plan.

THE ISO-NE

Following the deregulation of segments of the wholesale market by FERC in 1996, NEPOOL created
ISO-NE in 1997 to function as the independent system operator for New England.® 1SO-NE is a non-
profit, non-stock organization governed by a Board of Directors whose members do not have a
financial stake in the New England electricity market.’® It maintains an “arms length” business
relationship with NEPOOL and has two essential responsibilities: administering a fair and efficient
wholesale generation and transmission marketplace, and performing the day-to-day operation of the
bulk power system in New England. The current interim NEPOOL 1SO Agreement governing 1SO-
NE activities terminates with the effective date of the RTO approved by FERC.** The operational date
for RTO is February 1, 2005.

The interim agreement provides 1SO-NE the authority to adopt rules as needed to operate the bulk

" There is a minimum $5,000 fee to become a NEPOOL Participant.

8 Vermont Participants include VELCO and the Vermont Public Power Supply Authority (VPPSA).

VEL CO represents the operating companies as asingle entity in NEPOOL. Note that suppliersalso may be
the load-serving entity.

9 Other 1SO’sin the U.S. include the New Y ork 1SO, PIM interconnection, the Midwest 1 SO, the California
ISO, and Electric Reliability Council of Texas (ERCOT).

10 The ten member Board of Directors, elected by NEPOOL, includes aformer Chairperson of the Vermont
PSB and Commissioner of the PSD.

1 |SO-NE, in its October 31, 2003 RTO filing before FERC requests early termination of the interim
agreement with NEPOOL, and elimination of the Restated NEPOOL Agreement.



2005 VERMONT ELECTRIC PLAN 7-9

power system and residual wholesale market.!? It also sets forth procedures, standards and policies for
system reliability, market rules, and dispute resolution, including the ability to unilaterally enact new
or change existing rules during emergencies to ensure the reliability of the interconnected system is
not compromised. |SO-NE conducts operating and planning studies to meet its reliability obligation;
these include regional transmission expansion studies.

I SO-NE administers NEPOOL’s OATT in addition to its responsibility for short-term bulk power
system reliability. The OATT includes assets classified as PTF, whereas each transmission entity,
including VELCO and the larger Vermont utilities, maintains a separate OATT for non-PTF local
service. Currently, rates for service over each transmission owner’s facilities, PTF and non-PTF
includes a return based on a utility-specific return on equity and weighted cost of capital.

In May 1999, 1SO-NE enacted new rules based on FERC competitive market principles to support an
open market for energy transactions. Short-term energy transactions were valued at a single pool-
wide clearing price. In late 2002, FERC approved | SO-NE's proposal to implement SMD, which
expanded the single pool-wide clearing price to one based on LMP rules. Currently LMP' s are
calculated for 900 nodes within New England and energy transacted at eight zones. 1SO-NE
submitted a compliance filing with FERC on March 1, 2004 that expands LMP to include location-
based capacity rules (LICAP). Each of these initiatives and rules is described within this Plan.

REGIONAL TRANSMISSION OPERATOR (RTO-NE)

In 2000, FERC issued Order 2000, which required jurisdictional utilities to develop proposals to form
either Regional Transmission Organizations (RTO) or Independent System Operators (1SO).* Most
major utilities in the U.S. have joined or committed to join an 1SO or RTO. Accordingly, FERC has
refocused its attention on RTO/1SO pricing rules as opposed to participation requirements. In the
Northeast, three | SOs already have been established and have developed and administer market-based
rules: PIM (Pennsylvania, New Jersey and Maryland), NY1SO (New Y ork Independent System
Operator) and ISO-NE (May 1997). Figure 7.3 illustrates existing and proposed RTO's and ISO’sin
the U.S. and Canada.

2nits September 29, 2003 Order, FERC hasauthorized an extension of the interim agreement expiration
between NEPOOL and I SO-NE from June 2002 to December 2004, but cautioned the extension would not
obviate compliance under RTO Order 2000.

18 RTO' s differ from 1SO’ s as the | atter assumes operational control such as central generation dispatch and
to facilitate third party transactions. RTO'’sinclude several models, such as a single business entity that
would independently own all transmission assets in aregion, to arrangements whereby utilitieswould
jointly plan and construct transmission assets. Compliance with Order 2000 could be met viathe formation
of RTO’sor Compliant ISO’s.
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On October 31, 2003 1SO-NE and the New England Transmission Owners (TO’s) requested FERC
approval for the formation of a regional transmission organization in New England (RTO-NE).** On
March 28, 2004 the FERC conditionally approved the RTO. Under current rules, which will remainin
effect pending appeals and responses to the FERC conditions, transmission owners of PTF are the
service providers under the NEPOOL OATT, while ISO-NE independently administers the OATT.
Operation date for RTO-NE is February 1, 2005. As proposed, the RTO will direct the transmission
operations for New England as provided by the TOA and assume the operational responsibilities and
market administration now performed by 1SO-NE. It will continue to operate as a non-profit, non-
stock corporation, but with greater autonomy to enforce rules that promote SMD principles and ensure
reliability. To comply with the FERC Order 2000, the RTO, rather than NEPOOL participants, will
retain authority on terms of service and rates, with participant stakeholders placed in an advisory role.
NEPOOL, in its current structure, effectively will cease to exist, although many of the rules contained
in the RNA and Market Rule 1 will in large part be incorporated into RTO rules, OATT and attendant
TOA.

RTO-NE will unify the ISO-NE and the transmission owner’s OATT’ sinto a single tariff that
incorporates existing local point-to-point and network service rate schedules. The RTO will have
authority under Section 205 to modify non-rate conditions and terms of service including review of

14 The New England transmission ownersinclude Central Maine Power, Bangor Hydro, Northeast Utilities,
NSTAR, United [lluminating and VELCO. The original filing was made under FERC Docket Nos. RT04-
2-000, ER04-116-000, and a supplemental Section 205 rate filing on November 4, 2003 under Dockets
ER04-157-000 and ER04-157-001. The supplemental filing included Green Mountain Power (GMP) and
Central Vermont Public Service (CVPS) asjoint applicants.
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individual TO rate filings to ensure reliability and market efficiency goals are addressed® The TO's
will retain Section 205 filing rights for local service and rates, although RTO would have the authority
to modify rates and rate design if TO's are unwilling or unable to implement upgrades needed for
reliability or to support market transactions. The regiona tariff provides “one-stop shopping” for
merchant generators seeking interconnection, and prohibits multiple access fees to transmission
customers, consistent with FERC's RTO rules.

The FERC conditionally approved the filing despite strong opposition from NEPOOL participants.
Documents filed with the FERC report that 80% of NEPOOL participants oppose the RTO as
originaly filed; the 20% who fully supported the original filing are the transmission owners. Notably,
the New England Conference of Public Utility Commissioners (NECPUC) conditionally supported the
joint ISO/TO filing, including the right to make the filing, with several key exceptions and
clarifications, in a letter submitted to the FERC on January 8, 2004.'°

The FERC agreed that the RTO will set clearer price signals, reduce transmission seams via enhanced
regiona planning and include rules under which transmission owners would be contractually
obligated under a TOA to expand or upgrade transmission facilities for reliability or to improve
market efficiency. It includes joint regional planning and pricing initiatives with New Y ork that
would provide for a“virtual regiona dispatch” (by first quarter 2005) and elimination of inter-pool
export char ges (phased out over five years), thereby eliminating rate “ pancaking” and expanding the
northeast wholesale market scope from 25,000 MW to 60,000 MW without modifying dispatch
control areas.’’ The transition from an ISO to an RTO is portrayed as reasonably straightforward as
many of the rules administered by the SO would remain essentially intact, such as LMP-based
mechanisms for congestion management. The filing also adopts much of the language currently
embodied in the Restated NEPOOL Agreement and Market Rule 1.

Opponents of the RTO suggest the new rules will significantly increase cost without offsetting
benefits, and biases the planning process to favor transmission solutions. Severa states (collectively,
the “New England Advocates’) asserted that the 1SO aready functions as an RTO and is Order No.
2000 compliant; perhaps of greater concern is that the RTO will inappropriately shift greater authority
to the transmission owners, particularly with regard to rates®

In approving the RTO, FERC regjected claims by interveners that |SO-NE and the transmission owners

15 Transmission service rendered under the RTO tariff would include current PTF bulk facilities, but
exclude all non-PTF facilities such as Highgate HV DC and Phase I/11, the CSC merchant transmission
facility or local non-PTF low voltage systems. FERC rejected requests from some parties that FERC
requiretheroll-in of certain Canadian facilitiesinto the new RTO-administered OATT.

16 Michael Dworkin, Chairman of the Vermont PSB, signed and presented the | etter to FERC on behalf of
NECPUC.

170n July 31, 2003, 1SO-NE and the New Y ork Independent System Operator (NY-1SO) entered into an
Interregional Coordination and Seams Resolution Agreement (ICA) to work jointly to improve integrated
system planning between their respective organizations. The ICA includes several of the key features of
the RTO filing including virtual dispatch and phase-out of export charges, which would help achieve price
convergence between the respective | SOs.

18 The complaint was jointly submitted to FERC by the Attorney General of the Commonwealth of
Massachusetts, the Connecticut Office of Consumer, Counsel, the Maine Public Advocate and the New
Hampshire Office of Consumer Advocate; December 8, 2003. The NEPOOL Participants Committee filed
amotion with FERC on December 2, 2003 protesting the formation of the RTO.
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do not have the authority to request RTO status under Section 205 of the Federal Power Act™® They
also produced a study that concluded retail costs would increase by $40 million to $70 million
annually.?® Theincrease is mostly due to Return on Equity (ROE) adders that the FERC indicated it
would provide to entities that agreed to form RTO’s and construct new transmission facilities.”*

The FERC approved a 50 basis point adder to return on equity for Regiona Network Service (RNS),
indicating the formation of the RTO warranted the adder similar to prior RTO filings, but rejected
applying the adder on Local Service under the RTO OATT. The FERC set for hearing requests for a
12.8 base ROE applied to existing assets and a 100 basis point adder for transmission assets installed
after January 2004 under the RNS; however, the FERC rejected outright the same adders for Local
Service. The FERC also conditioned its approval on the submission of a seams resolution agreement
with the NYISO.

The FERC reviewed the filing in the context of Order 2000 and found the joint filing, with conditions,
isin compliance with the Commission’s rules for RTO's* The RTO will provide greater separation
of market participants’ influences on governance issues. The greater independence of the RTO must
be balanced with the increased role between the RTO and transmission owners on planning and
pricing decisions, issues the DPS will closely monitor. The FERC, in its conditiona approval of the
RTO, cautioned that changes in RTO rules and requests for changes in rates or terms of service must
meet “reasonable and justifiable” criterion, with significant opportunity for state and other stakeholder
participation in the review process.

THE VERMONT TRANSMISSION SYSTEM
DESCRIPTION AND OVERVIEW

The Vermont transmission system includes facilities rated 34.5kV to 345kV AC and asingle DC line
that operates at 450kV. Generadly, facilities rated 69kV and below are classified as subtransmission
and are primarily owned by the local distribution utilities, mostly GMP and CVPS.® Many
subtransmission lines are operated radialy, whereas the vast majority of lines rated 115kV and above
operate as bulk transmission facilities and are configured in a looped or network arrangement.**

19 The New England Advocates and other New England Participants argued that only the NEPOOL
Participants Committee could petition FERC to terminate the existing NEPOOL Agreement.

20 FERC’s Transmission Pricing Policy: New England Cost Impacts, Synapse Energy Economics,

Inc. (September 29, 2003)

21 The RTO transmission owners would receive a 0.5% ROE premium for existing assets to 2012, and
another 1% ROE premium for new transmission facilities.

22 Regional Transmission Organizations, FERC Order No. 2000

23 Some 69KV lines located in the lower Connecticut River Valley are owned and operated by the U.S.
Generating Company, and are used to deliver output fromhydroel ectric facilities at Harriman, Searsburg
and several plants|ocated on the Connecticut River. CVPS owns the section of the 69kV line between
Bennington and Searsburg, which is contiguous to the 69kV line that connects to the Harriman and
Searsburg hydro units.

24 In New England and other regions, bulk transmission facilities sometimes are defined as lines rated
230kV and above that comprise the primary backbone system for bulk power delivery and regional
reliability. In New England, lines rated 115kV and above that operate in a network arrangement are
eligible for designation as a PTF, including many in Vermont. For purposes of Section 6 and consistency
with other terms described therein, facilities rated 115kV and above and that operating in a network
arrangement and hence are eligible for PTF status will be defined as bulk transmission.
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Almost al facilities rated 115kV and above, except for the 450kV DC line, are owned and operated by
the VELCO.?® Most VELCO lines are overhead; the most notable exceptions are the two-mile
underground and 0.6-mile submarine cables that cross Lake Champlain between Milton and South
Hero, and South Hero and Plattsburgh, respectively. Figure 7-8 is an illustration of the Vermont and
New England bulk transmission system, including external ties to adjacent states and Canada.

Table 7.1 summarizes transmission lines by voltage level and line miles. Vermont’s high voltage
transmission system (lines rated 115kV and above) is about 540 line miles. The remaining 950 miles
of subtransmission lines are rated 34.5kV, 44kV and 69kV; mostly owned by GMP and CVPS. %°
These amounts exclude transmission lines owned by nonVermont companies. The 540 miles of high
voltage lines in Vermont is about 7%of the 8,000 miles of line in New England. This ratio exceeds
the Vermont to New England pool load ratio, which is dightly above 4 percent. Upon completion of
the Northwest Reliability Project (described later), if approved by the PSB, thisratio is not likely to
materially change over the next five to ten years.

Table7-1 Composition Of Vermont’s High Voltage Transmission System

Voltage LineMiles Per cent of Total
345kV 86.9 5.8%
230kV 325 2.2%
115kV 4233 28.4%
< 115kV 946.7 63.6%
Total 1489.4 100.0%

Transmission losses typically comprise about 30% to 40%of total system losses, which for many
utilities range from 8% to 12% of load at the time of peak demand. Energy losses are lower on a
percentile basis, as losses decrease proportionally by the square of the load. Table 7.2 presents
demand and energy losses for bulk transmission and subtransmission as percent of total system losses.
Table 7.2 aso provides a relative measure of the value of losses. Assuming avoided losses are valued
at $50/MWh (composite value for both demand and energy), a 5% reduction in high voltage
transmission losses (approximately three MW and 8000 MWh) equates to $400,000 annually.

Table7-2 Typical Transmission L osses

25 VELCO, whose services, tariffs and rates are under federal jurisdiction (FERC), is wholly owned by the
Vermont operating utilities, whose ownership shares are in an amount roughly equal to their respective load
share of total Vermont |oad (additional details are presented in Section 2).

%8 The FERC has adopted a 7-Step test to classify lines as transmission or distribution. Linesthat are radial,
at lower voltage, with uni-directional power flows often are classified as distribution. Under thistest, some
of the low voltage radial subtransmission, and possibly some radial high voltage lines, could be reclassified
asdistribution. Some U.S. utilities haverelied on the FERC 7-Step test to reclassify certain transmission
lines, which places them under state, rather than federal jurisdiction. The FERC has provided utilities
significant latitude when seeking to reclassify these facilities, which servesto reduce transmission rates and
therefore, reduce the cost of third-party wholesal e transactions.
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Peak Per cent of Total
Transmission Energy L osses Transmission
Voltage Class L osses (MW) (MWh) L osses
115kV & Above 63 159,160 69%
34.5kV to 69kV 26 72,029 31%
Total L osses| 89 231,189 100%

Vermont’s high voltage transmission system rated 115kV and above, was first constructed in the
1950’ s to deliver power from hydroelectric projects in New York to Vermont's operating utilities.
Higher voltage lines rated 230kV and 345kV were constructed in the early 1970s to deliver power
from Vermont Y ankee (VY and to increase import capability from the eastern part of the state and
New Hampshire. Since the early 1970’s, relatively few new transmission lines have been constructed.
The most notable exceptions include the 52-mile Vermont section of the 450kV DC line between Des
Canton, Quebec and Comerford, New Hampshire,?” and the 32.5-mile 120kV line built by Citizens
Utilities in 1992 and 1993 between Derby Line and Richford, Vermont. In 1985, the Vermont utilities
constructed a 225MW High Voltage Direct Current (HVDC) converter station in Highgate and a new
7.5-mile line to interconnect with HQ lines at the Canadian border.?® VELCO recently purchased
from Citizens the 32.5-mile 120kV line, related substation assets and a 23-mile 120kV line built in
1960. These assets were purchased in conjunction with the Northern Loop Project (NLP) recently
approved by the PSB.

CURRENT MAJOR PROJECTS
NORTHERN LOOP PROJECT (NLP)

In Docket 6792, the PSB approved certain upgrades collectively described as the NLP. The NLP
includes substation upgrades, 115kV line additions, and a reconfiguration of the 115kV system in
northern Vermont. The primary purpose of the NLP is to enhance reliability in northern Vermont and
to provide greater operating flexibility. Construction is scheduled to begin in Summer 2004 and al
facilities are scheduled to be fully operational by year-end 2005.

Key elements of the project include:

» Construction of six miles of new 115kV transmission line along an existing right-of-way between
Irasburg and Newport;

27 The Vermont utilities created a separate entity, the Vermont Electric Transmission Company (VETCO),
to purchase the Vermont share of the 450kV DC line. VETCO owns 52 miles of HVDC lines.. Vermont
was provided rights to Hydro Quebec (HQ) purchase above the state’ s1oad ratio as a condition of the use of
rights-of-way located in Vermont. Thelineisrated to deliver up to 2,000 MW, but operates at lower levels
dueto stability limitsinthe U.S.

28 The Highgate station converts AC power from HQ to DC, then back to AC on the VEL CO system. The
back-to-back conversion of power is necessary because the U.S. and HQ power systems operate
asynchronously and hence, cannot operate in parallel. Similar converter stations are located in Des Canton,
Quebec, Comerford, New Hampshire, (690 MW) and Sandy Pond, Massachusetts (2,000 MW).
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» Reconfiguration and the addition of new 115kV breakers and capacitor banks at VEC's and
VELCO's Highgate Substations?’;

» Ingtalation of a new substation breaker and related upgrades at VELCO's St. Johnsbury
substation;

» Ingtalation of 115kV breakers and related upgrades at VEL CO’ s Irasburg substation; and

» Reconfiguration of VEC's high voltage transmission system to include a new 120kV HQ source
at Highgate (in addition to an existing 120kV HQ source a Derby Line)

The PSB issued a CPG to VEL CO authorizing the above-described construction together with the sale
of certain 46kV and 115kV transmission assets and rights-of-way by VELCO from Citizens ($7.3
million net of depreciation). The total cost for the NLP, excluding the purchase of Citizens
transmission assets is estimated at $22 million, of which $14 million is eligible for classification as
PTF. Under PTF, Vermont will pay approximately five percent, or $700,000 of the $14 million, as
their costs are alocated according to load ratio share. Vermont’s peak load is approximately 1000
MW; the most recent NEPOOL peak was approximately 25,500 MW.

The NLP creates a new tie to relieve congested facilities in northwest Vermont. Closing the 6-mile
transmission tie between existing 115kV linesin Newport and Irasburg will permit flow-through
between Highgate and St. Johnsbury. Lines are currently operated radially. The reconfiguration
provides a source at Highgate to back up Citizens' 115kV feed from HQ at Derby.

NORTHWEST RELIABILITY PROJECT (NRP)

Northwest Vermont has been identified as one of two areas in New England in greatest need of
reliability reinforcements. 1SO-NE, in its 2003 Regional Transmission Expansion Plan offered the
following to emphasize the need for reinforcement.

“ The Northwest Vermont area faces severe reliability problems due to weak interconnections
with the bulk transmission system and a lack of any new generating resources or distributed
resources in the region. The load pocket in the rapidly growing Northwest
Vermont/Burlington area remains subject to service interruption due to the relative scarcity
of local generation, weak interconnections with the rest of the New England transmission
system, and potentially problematic interconnections to other control areas, ties that are
essential to reliably serving Northwest Vermont. While the situation is critical today, it is
expected to worsen considerably with continued load growth.”

In June 2003, VELCO and GMP requested approval from the PSB under 30 V.S.A. Section 248 for
upgrades collectively described asthe NRP. The PSB is presently considering the proposal in Docket
6860. VELCO asserts that the proposed project is needed to reinforce the power delivery systemin
northwest Vermont, via the construction of new and upgraded 115kV and 345kV transmission lines
and substations, to satisfy reliability criteria up to a state load level of approximately 1,200 MW (load
projected for 2011) and that the NRP would provide sufficient transmission available to reliably
deliver output from new generation to load centers thereby avoiding congestion charges.

2 prior to the NL P filing, Citizens and VEL CO each owned substation equipment at their respective
Highgate substations. These substations will be combined as one in conjunction with the upgrade and
reconfiguration of substation facilities at each location. VELCO has since purchased all land and
substation equipment previously owned by Citizens at this site.
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Key elements of the proposed NRP project include:

» Constructing of 35.5 miles of new 345kV transmission along an existing 115kV right-of-way
between West Rutland and New Haven,

» Constructing of 27.1 miles of new 115kV transmission, mostly along an existing 46kV and
34.5kV right-of-way between New Haven and South Burlington;

» Reconductoring 5.6 miles of an existing 115kV transmission line between Williamstown and
Barre;

» Upgrading substations in West Rutland, Blissville, Middlebury, New Haven, Ferrisburg,
Shelburne, South Burlington and Williamstown (Granite);

» Upgrading and relocating substations in Vergennes and Charlotte; and
» Instaling new Phase Angle Regulatorsin Blissville, Sandbar and Williamstown (Granite).

Most of the proposed NRP improvements and additions have been classified as PTF, making them
eligible for regionalized cost support under the Restated NEPOOL Agreement and NEPOOL OATT

TRANSMISSION SYSTEM INVESTMENT
ROLE OF VELCO AND TRANSMISSION EXPANSION PLANNING

Any period during which major new transmission construction is not needed provides the State,
VELCO, the operating companies, and other stakeholders with an opportunity to carefully consider
how the state can best meet its long-term power delivery needs. We are mindful of the direction 1SO-
NE is following with respect to its Regional Transmission Expansion Planning (RTEP) process and
Wholesale Markets Plan, which promote market-based solutions prior to utility-supported options and
greater regional planning (beyond New England). The market-based options include conservation and
demand side management, independently owned generation, and merchant transmission. The DPS
supports similar planning methods for Vermont to ensure resource parity when supply and demand-
side options are considered and evaluated. With this Plan we propose a similar planning process for
VELCO.

To date the PSB has not required VELCO to develop an integrated resource plan or long-range
integrated solutions to their resource needs. The Department is not now proposing that VELCO
prepare an IRP. As Vermont's statewide transmission company VELCO is, however, best positioned
to identify statewide least cost solutions to potential transmission reliability concerns that extend
beyond the reach of any single distribution company. We therefore propose that VEL CO propose a
long range network expansion plan, and an associated planning process, in collaboration with its
owners to ensure that the least cost solutions, whether market-based or delivered through the existing
utility-based structures are delivered.

Another key planning issue Vermont will need to address is how best to leverage its interconnections
to HQ. As noted elsewhere in the Plan, several of the existing contracts with HQ terminate after 2012
and resource planners will need to address whether new contract opportunities that may aise. There
are direct ties to HQ at Highgate and Derby Line, in addition to Vermont’s capacity entitlements under

30 NEPOOL approved eligibility of NRP PTF funding in early 2003.
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Phase | and 1. Given Vermont’s proximity and existing interconnections, the state could seek to
maximize its ability to leverage these interconnections to Vermont's benefit. Notably, there are
opportunities to leverage existing transmission interconnections and corridors to increase imports
directly to Vermont. Increasing the import capability of the 120kV interconnection at Derby Line,
now owned by VELCO, has been studied or identified in the past, including increasing block loading
capability or installing a new back to back converter in thisarea. With the completion of the Northern
Loop, approximately one-half of the load now delivered at Derby Line will instead be delivered by
HQ at Highgate, thereby freeing up some capacity on existing lines. The potential benefits of new
converter facilities also could be examined in the context of long-term plans as well.>!

Vermont's current contracts with HQ aso have important implications for the reliability of Vermont's
transmission system. Presently, system reliability at high load periods requires the flow of at least 200
MW from HQ over the Highgate interface into northwest Vermont. If these current contracts and the
associated flows through Highgate are lost, a need would be created for either additional transmission
investment, significant new generation in the northwest portion of the state, or specific wheeling and
contractual arrangements designed to keep this interface active.

ISO-NE REGIONAL TRANSMISSION EXPANSION PLAN (RTEP)

To improve regional planning for transmission needed to support market-based wholesal e transactions
and reliability, ISO-NE since 2000 has conducted comprehensive studies of the regional transmission
grid.3? Annualy, ISO-NE issues a report titled the RTEP that summarizes these studies.® 1SO-NE
conducts these studies in cooperation with the Transmission Expansion Advisory Committee (TEAC),
avoluntary group comprised of ISO-NE members, utilities, reliability councils representatives, and
merchant plant owners, and other stakeholders. Participation is open to al interested parties.

The RTEP studies address the resource adequacy of the six-state region on an integrated basis over ten
years, it generaly does not assess local transmission requirements. Resource adequacy is planned and
designed to meet NEPOOL’s “one day in ten year” Loss of Load Expectation (LOLE) reliability
criterion, which reguires generation resources of a sufficient amount such that the likelihood of
customers being disconnected due to the inadequacy of generation is no more than one day in ten
years.

To achieve resource adequacy, RTEP first seeks market-based solutions, including investment in
generation (including distributed generation), demand response programs, and conservation or
merchant transmission. Current and proposed NEPOOL rules are designed to create an incentive for
transmission owners and third parties to invest in solutions in areas experiencing constraints. If the

31 The ability of HQ to increase export capacity by constructing new linein southern Quebec may be
hampered by public opposition in the province, which HQ has witnessed for other non-export-rel ated
transmission projects.

32 Theterm “regional” or “region” in the context of this plan represents the six-state New England power
grid and external ties to other states or provinces.

3 Under the proposed regional transmission authority, the RTEP would be renamed the Regional System
Plan (RSP) and the TEAC renamed the Planning Advisory Committee (PAC) to reflect a greater emphasis
on system expansion issues, including generation, demand response and conservation, as opposed to an
emphasis on transmission expansion alone.

34 Vermont is usually represented by VELCO transmission planning staff.
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market does not or is unable to respond, the RTEP provides regulated transmission solutions.®® Given
that industry reforms are relatively new and new rules are pending, competitive markets have yet to
fully mature, therefore regulated solutions are likely to continue in New England and Vermont.*®

Figure 7.4 illustrates the geographic areas that |SO-NE includes in the regional transmission model,
which roughly corresponds to areas where transmission interface constrants exist or to match SMD
pricing zones. There are 13 regionsin the model, and three key external ties to New Brunswick,
Quebec and New York. The RTEP studies focus solely on transmission performance and reliability
between the sub-areas interfaces, and not intra-areas within each area. Transmission studies
addressing constraints or local reliability issues are |eft to the individual transmission owners to
address.

351 SO-NE has implemented other measures to meet short-term resource adequacy, such as PUSH rules to
incent generation owners to defer unit retirements and recent “GAP” auctionsin resource-constrained areas
such as Southwest Connecticut.

38 One notable exception is the Cross Sound Cable (CSC), a merchant transmission line that links southern
New England to New Y ork marketsin Long Island.
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Figure 7-4 RTEP Geographic Scope

RTEP
Geographic Scope

BHE - Northeast Maine WMA -Western Massachusetts
ME - Western & Central Maine/ SEMA -Southesst Massachusetts/
Saco Valley, New Hampshire Newport Rhode Island
SME - Southeast Maine RI -Rhodelsland/bordering MA
NH - North, East, & Central CT -Northand East Connecticut
New Hampshire/Eastern Vermont & Maine
VT - Vermont/Southwest New Hampshire SWCT -South Central Connecticut
BOSTON - Greater Boston, inc. North Shore NOR -Norwalk/Stamford, Connecticut
CMA/NEMA Central Massachusetts/ NB, HQ andRepresent the New Brunswick,
- Northeast Massachusetts NY -Hydro Quebec and New Y ork

external Control Areas
Source: Figure 3.4, RTEPO3 Executive Summary and Overview, November 13, 2003

Since ISO-NE was formed in 1997, about 9,300 MW of new generation capacity, mostly
independently owned combined-cycle gas-fired generation, has been interconnected to the New
England grid—none of it in Vermont. This capacity represents almost one-third of the generation in
New England. The total New England firm capacity is about 31,000, which is about 21% above the
historic NEPOOL peak of 25,348 that occurred on August 14, 2002 (The historic Vermont peak is
about 1050 or 4% of the pool-wide peak). Figure 7.5 breaks down the New England resource mix by
fuel type.

Research reports indicate approximately 96% of the generation added in the U.S. is natural gas-fired
combustion turbines or combined-cycle units. Up to 80% of new generation to be added in the U.S.
between 2003 and 2025 is expected to utilize natural gas as a primary fuel source. One of the
concerns highlighted in the RTEP, and other NEPOOL/ISO reports and documents, is the risk
associated with over-reliance on generation using natural gas as afuel supply. Natural gas shortages
caused by severe cold weather, such as those experienced in early 2004, or pipeline supply
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interruptions, increase the risk of inadequate generation supply despite adequate reserve margins. The
issue is compounded for dual-fired generation—natural gasis the primary fuel and oil is secondary—
which is unable to shift use from primary to secondary fuels due to environmental restrictions.

Figure 7-5 NEPOOL Installed Capacity by Primary Fuel Type (Summer 2003 MW)

Pump Pump MISC
Storage Mgl??é: Storage 3.0%
Hydro 1672 Hydro ~54%

1563 5.0%
Gas Gas
Coal
11876

Coal 9.0% 38.1%

2803
Nuclear Nuclear
QOil oil

7970 25.6%

Source: Figure 3.2, RTEPO3 Executive Summary and Overview, November 13, 2003

The ISO-NE Board of Directors approved the current Regional Transmission Expansion Plan
(RTEPO3) in November 2003. The study addressed resource adequacy by sub-area and pool-wide to
year 2012. Notably, ISO-NE emphasizes in RTEPO3 and documents filed with the FERC that total
installed capacity in New England is sufficient to meet load and reserve requirements®’ However,
transmission bottlenecks have created constraints in some sub-areas, which has degraded reliability
and led to increased costs in these areas. Accordingly, many of the recommendations contained in
RTEPO3 focus on relieving interface constraints.

REGIONAL PLANNING INITIATIVES

In its October the FERC filing requesting approval to transition from an independent system operator
to aregional transmission organization, 1SO-NE included as an attachment, an Interregional
Coordination and Seams Reduction Agreement (ICA) that was entered into on July 31, 2003 between
ISO-NE and the NY-1SO. The ICA includes specific provisions to enhance inter-pool transactions
and price convergence via phase-out of export charges and instituting a“Virtual Dispatch” of their
respective bulk power systems, and possibly other regional 1SO’s.

The Proposed New England LICAP rule, which was opposed by NECPUC and other parties, is
viewed by 1SO-NE as an interim mechanism to address long-term resource adequacy. The successor
capacity model envisions a multi-region approach. Accordingly, 1SO, PIM and NY1SO are jointly
addressing regional resource adequacy via a process described as the Reliability Assurance Market
(RAM). Proposed rules would extend the planning horizon for capacity auctions over severa years

371SO-NE reported in its M arch 1, 2004 filing to FERC for revised ICAP rules that an 18% reserve margin
is sufficient to achieve aone day in ten-year Loss-of-Load-Probability (LOLP) target. Adding generation
above the 18% reserve margin target does not materially reduce LOLP.
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versus the current one-month capacity auction prescribed under existing |SO-NE rules.

The RTO proposal conditionally approved by the FERC includes expanded emphasis on regional
planning that further supports broad stakeholder input on expansion proposals and would include state
agency participation in regional planning activities. These include input as a stakeholder as outlined
in the ICA with the NY SO to address seams issues. Also, Attachment V of the RTO filing includes a
Wholesale Markets Plan for 2004 and 2005 that describes proposed changesin SMD pricing
mechanisms, including the transition to a Virtual Regional Dispatch with New Y ork by Spring 2006.
The most likely avenue for state input on regiona planning may be via state government initiatives.
On September 8, 2003, the New England Governors Conference endorsed a proposal to form a
Regiona State Committee (RSC) on Electricity Policy. Thiswould provide advisory input on
resource adequacy, and evaluate approaches for interstate transmission planning and siting.

A Regiona System Plan (RSP) will replace the RTEP, and the TEAC will be replaced by a Planning
Advisory Committee (PAC). The RSP includes broader regional analyses, including Canadian
systems that are part of the NPCC. In addition, as noted in this Chapter, the RTO as the successor to
I SO-NE has agreed to enter into an ICA with the NY1SO to address seams issues, joint regional
adequacy planning, elimination of export fees and achieving a virtual regional dispatch.

A key issue raised by interveners, including the DPS, is a perceived bias in favor of transmission
solutions at the expense of distributed generation, demand response and market-based options. The
FERC addresses this issue by creating a sixth Alternate Resources Sector in the RTO governance
structure and by requiring the RTO to incorporate the RSP in the OATT rather than the TOA, and
therefore subject to Section 205 and 206 filings if changes are subsequently made, with mandatory
opportunity for stakeholder input. The FERC confirmed the RTO’ s authority to require TO’ s to build
new transmission when reliability is degraded or constrained, with a further caution that it could
impose a solution, stating, “if there is no agreement to build a given project, we will require RTO-NE
to submit a report to the Commission, which will permit us to determine whether to require an
enlargement of facilities under the Federal Power Act (FPA) or take other steps.”® Further, a TO will
not be relieved of its obligation to build based solely on the lack of an affirmative ruling or finding by
state agencies or authorities. If denied, the RTO will file a report with the FERC, who then will make
a determination regarding next steps as authorized under the FPA.

We anticipate ongoing engagement of these issues by the DPS as a member of the new RSC (see,
Chapter 2).

SEAMS RESOLUTION

A critical issue that the FERC has directed 1SO-NE to resolve is the presence of seams between New
England and adjacent regions or control areas. The presence of seams thwarts economic transactions
between eectric power grids—and potentially reliability—and thus has been the focus of much
attention. The RTO filing includes direct references and attachments that include initiatives to reduce
seams, with specific timeframes for implementation. 1SO-NE defines seams as:

“ Seams are barriers and inefficiencies that inhibit the economic transaction of capacity and energy
between neighboring wholesale el ectricity markets, or control areas, as a result of differencesin

38 Finding 214, p. 66 of the FERC’s March 24, 2004 RTO Order. The FERC also ordered the RTO to
clarify standards and procedures it would employ in the RSP, including how it would address market-based
solutions, cost-effectiveness and treatment of FTR'sand ARR’s.
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market rules and designs, operating and scheduling protocols and other control area practices.”

Seams have evolved in large part because different regions and control areas have adopted different
rules and procedures to support wholesale electricity transactions. Several steps have been undertaken
by ISO-NE to promote reduction of seams between New England, New Y ork, and Canadian
provinces. Severa of these entities have signed a Memorandum of Understanding (MOU) that
identifies seams constraints and potential solutions. Many of these initiatives involve establishing
communication and system planning protocols, agreements that permit the mutual exchange of power,
and adoption of SMD and FT/DA pricing. The key to reducing seams is to have consistent market
rules in place among regions and sufficient transmission capacity in place to alow these exchanges to
take place.

We anticipate ongoing engagement of these issues by the DPS as a member of the new NESCOE — the
New England State Committee on Electricity.*

Aspart of ISO-NE's RTO filing, the ICA includes specific directives to continue to reduce seam
constraints between New England and New York. The Wholesale Markets Plan also addresses the
development of Virtual Regional Dispatch (VRD) with New Y ork, which would permit generation in
one region to serve load in the other and vice versa. The intent is to increase price convergence
between 1SO-NE and New Y ork. VRD initiatives are tempered with the provision that joint dispatch
would be permitted if reliability is not degraded. The DPS, as a key stakeholder, will seek to monitor
and participate in these activities.

POOL TRANSMISSION FACILITIES

Historically, NEPOOL has employed pricing methods that roll in the cost of bulk transmission assets
used to accommodate the delivery of power resources. The group of transmission assets eligible for
rolled in pricing is commonly referred to as PTF. Currently, eligible facilities include assets rated
above 69kV. Eligibility and pricing rules are contained in the RNA. Summary statistics highlighting
PTF and non-PTF lines are presented in Table 7.3. Specific transmission lines classifications, existing
and proposed, are listed in Exhibit 2.

Thelist of PTF assetsin Vermont will soon be expanded to include portions of the NLP project
recently approved by the Vermont PSB. The NRP now pending before the PSB also has been granted
PTF status and most of the proposed facilities will be added to the list if it receives a CPG from the
PSB.

39 see http: //mww.eei.org/meetings/nonav._2004-10-25-
tg/ScottBrownRegional StateCommitteeDiscussionUpdates.ppt, Image #4 RSC (see, Chapter 2).
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Table7-3 Vermont Transmission System Statistics

Vermont Transmission System Statistics
Existing Lines Miles Ave. Age (weighted)
PTF - High Voltage (230kV-345kV) 1119 30.1
PTF - Low Voltage (115kV) 264.3 44.0
Non-PTF (115kV) 166.5 30.6
Subtotal 542.7 319
Committed and Proposed Lines
PTF (115kV - 345kV) 69.1 -
Non-PTF (115kV) 0.0 -
Subtotal 69.1 -
Total Milesof Line 611.8 319

In December 2003 the FERC approved changes in the RNA regarding PTF dligibility and
transmission cost allocation (TCA) rules.*® Changes approved by the FERC created a default pricing
mechanism comprised of three categories. participant funding for transmission projects used to
facilitate market transactions, local funding for projects that only provide local benefits,** and regional
support for projects providing regional benefits. Regional cost support includes the rolled-in cost of
facilities that are included in the NEPOOL tariff and paid by network customers.

The FERC approved | SO-NE’sfiling, noting that the transmission cost allocation rules and RNA
Amendments were supported by 78% of NEPOOL participants; however, some participants and
stakeholders object to the use of a majority support as a basis for approval. Further, the Maine and
Rhode Island public utility commissions, Central Maine Power, and severd third-party owners of
generation assets in New England opposed the filing, citing the incompatibility of the new rules with
the FERC's SMD NOPR and LMP principles, characterizing the TCA as a repackaging of existing
rules.* These parties view the proposed rules as favoring new transmission over generation
investments, along with adisregard for cost causation principles.

Alternative proposals would require beneficiaries of new transmission to pay the cost of upgrades.
Nevertheless, The FERC approved the amendments as filed, indicating the regional approach is
consistent with Commission policy and rejecting the project beneficiary pricing approach as
unreasonably burdensome and unnecessary, in part because the NEPOOL grid is highly integrated and
provides “diffuse network benefits.” The matter is now under appeal for rehearing by severa parties,
including Vermont, which has emphasi zed the proposed amendments do not include an appeals
process regarding the approval of new transmission as reliable versus economic upgrades as
determined by 1SO-NE.

“0 Order on Proposed Amendments to the NEPOOL Tariff and Restated NEPOOL Agreement, Docket
ER03-1141-000.

1 Notably, local upgradesinclude exclusion of the incremental cost of underground lines when
underground construction is not warranted. Also excluded are generation interconnections and merchant
transmission facilities.

“2 The DPS and others filed comments that concluded the TCA could require loads in some sub-regions to
pay for economic-related upgrades for which they receive no benefits. The DPS further noted the original
TCA language agreed upon by a stakeholder group, which would have required that regional support for
economic upgrades would need to provide benefitsto all reliability regions, was later modified by a
Participants Committee that comprised fewer representatives than the stakeholder group.
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STANDARD MARKET DESIGN
BACKGROUND

The passage of the EPAct of 1992 prompted the FERC to fundamentally reform the ways in which
wholesale power and energy sales are transacted in the U.S. The primary thrust of the legidation was
to encourage the transition to a more competitive wholesale market; accomplished, in part, viathe
unbundling of wholesale supply and transmission delivery services. In July 1996, the FERC issued
Order 888, which directed jurisdictional utilitiesto file OATT to provide non-discriminatory third-
party access to the transmission grid. A related Order, 889, requires utilities to implement real-time
open access reporting and information systems (OASIS) to provide third party access to transmission
scheduling information and thereby facilitate participation in the wholesale market.

The FERC also established rules for Exempt Wholesale Generators (EWG), which deregul ated
transactions involving third-party ownership of generation. Currently, most states in New England
have ordered utilities to divest their generation assets. Vermont is now the only state in New England
that has retained a vertically integrated structure, offering bundled supply and delivery servicesto
retail customers. Some Vermont utilities have transferred power-marketing functions to independent
third parties in order to fully separate these activities from transmission services as required by the
FERC.

With the advent of open access and rolled-in pricing, transmission owners saw little incentive to build
new transmission to accommaodate third party transactions. In response, the FERC issued a Notice of
Proposed Rulemaking (NOPR) on SMD in July 2002 that promoted the use of location-based pricing
and market-based rules to enhance the transmission infrastructure in the U.S*

I SO-NE in mid-2002 filed a proposal with the FERC to adopt pricing reforms based on the FERC's
SMD concepts.** In September 2002, the FERC approved an 1SO-NE proposal to implement
SMD**where load-serving entities pay for electricity based on the aggregate LMP in their respective
zones; generators are paid based on the LMP at the node where they are connected.

SMD IN NEW ENGLAND

On March 1, 2003, 1SO-NE implemented SMD rules and procedures. Currently, about 75% of the
generation supply in New England is in the form of bilateral contracts or self-supply. The remaining
25% of supply transactions are short-term under SMD. It includes both Day Ahead (DA) and Red
Time (RT) transactions, administered by ISO-NE. These new rules significantly revise the waysin
which generation is scheduled and transacted in New England. 1SO-NE describes SMD and its
compliance with the FERC NOPR in the following passage in its Reference Guide to SMD and
LMP:*

“The goal of SMD isto provide New England a market with fair and understandable rules that

“3 Notice of Proposed Rulemaking, Docket RM01-12-000, issued July 31, 2002.

4 The description SMD originated from market rules developed by PIM and later adopted by the FERC in
developing rules for energy and reserve markets. It has since been adopted by 1SO-NE to describe rules
afpl icableto the six-state NEPOOL region.

4> FERC SMD Order, September 20, 2002.

48 Section 01-Standard Market Design Overview
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promote greater economic efficiency and competition, promote power system reliability, and provide
reasonable wholesale electricity prices.”

Up until May 1999, energy sales were based on a single pool-wide clearing price offered to al
participants. This hourly price was equal to the marginal price of generation absent congestion. The
cost of congestion was rolled into a pool-wide price adder that was distributed equally among all
Load-Serving Entities (LSE); commonly referred to as “uplift.” The introduction of SMD in March
2003 unbundled the three price components defined above to reflect price differences caused by
congestion. Because of transmission constraints, higher cost or out-of-merit generation must operate
during periods of high load or when resources are out of service, giving rise to locational based prices.

Current SMD rules depart from the prior single price model to one that now includes: A multi-
settlement system for scheduling and pricing DA and RT energy transactions, and use of LMP for
establishing energy prices and managing congestion. The DA can be viewed as short-term, forward-
looking electricity trading with RT as a spot market. As noted, energy sales previously were
transacted under a single settlement system based on the use of a pool-wide clearing price; 1ISO-NE
now administers two settlements each hour. SMD rules aso include FTR as hedging mechanism to
minimize the impact of congestion pricing in constrained areas. ARR represents the revenues
associated with FTR transactions that are credited to loads and owners of certain transmission
facilities in constrained regions.

Transactions under DA are financially binding on each party. Use of DA pricing now offers a greater
degree of price certainty for LSE’s compared to the single RT energy price under the prior pool-wide
rate; it provides a hedge to real-time price volatility. DA also provides greater certainty on generator
performance. The RT market essentially represents a balancing arrangement that reflects the
difference in actual hourly prices energy on committed resources and demand response versus DA
bids. If DA forecasts for load and generation were perfectly accurate, DA and RT prices would be the
same. However, unexpected loads increases (or decreases), generating unit outages, and other
conditions generally cause DA and RT prices to vary.

Prices for DA and RT are based on LMP, which includes the following pricing components:

LMP = Energy Cost + Marginal Losses + Congestion

The energy price is the hourly price of energy assuming no interface constraints on congestion,
excluding losses. Marginal losses are calculated for each zone based on the amount of load and mix
of generation supplying each node. Congestion represents the additional cost of out-of-merit
generation that must be operated to serve load at each node due to transmission constraints. Tota
LMP s caculate by 1SO-NE for each node via use of sophisticated linear programming models that
minimizes the total cost to the New England region. The model calculates nodal cost on a continual
basis and recognizes interface constraints throughout the region. Figure 7.6 illustrates how prices
might vary among nodes where losses differ and where transmission constraints exist.
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Figure7-6
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DA rules differ from RT as transactions represent financial, rather than rights to physical assets. Each
day participants issue supply offers and demand bids. For each hour, | SO-NE assembles demand and
supply curves based on sellers and buyer bids at each location. The intersection of the curves
determines the LMP clearing price for that hour, which represents a binding settlement price
regardless of actual unit performance (generators must buy replacement power if their source of
supply or generating unit is unavailable or out of service the following day).

Figure 7.7 isasimplified illustration of how the intersection of curves for supply offers and demand
bids define the DA LMP for each hour (actua price curve includes many step changesin price as a
function of load). Once established, prices paid and amounts charged to entities participating in the
DA energy market are based on the hourly LMP. If buyers actual load exceeds amounts purchased in
the DA market, they pay actual RT LMP.

Under SMD, 1SO-NE cdculates LMP at several hundred nodes located throughout New England.
Currently, LMP nodal prices are aggregated into eight zones, one for each state, except for
Massachusetts, where there are three zones. The price for each zone is based on a load-weighted
average of al nodes located within the zone. 1SO-NE also prepares a“hub” price, whose cost is the
simple average of about 30 non-constrained nodes roughly in the geographic center of New England.
The hub price provides a reference average energy price relative to other zones, as these nodes are not
subject to congestion. (Brunswick, Quebec, and New York.) The RTEP studies focus solely on
transmission performance and reliability between the sub-areas interfaces, and not intra-areas within
each area. Transmission studies addressing constraints or local reliability issues are left to the
individual transmission owners to address.
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Figure7-7
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Figure 7.8 outlines each of the eight pricing zones and the general boundary of the New England hub.
Under SMD, the increased cost of operating out-of-merit generation in constrained areas is assigned to
the load-serving entities within that area. Stated differently, LMP provides a mechanism under which
I SO-NE can identify areas of congestion, and assigns the cost of that congestion to L SE’ s within their
respective areas. The premise underlying the new rulesis that LMP provides the appropriate price
signals to promote the development and introduction of new supply resources, transmission, or
demand response programs in constrained regions.*” In a perfect market, demand and supply
pressures eventually reach a state of equilibrium where transmission interface constraints are
eliminated and prices are the same throughout the region (New England).

Some states such as Massachusetts and Connecticut raised objections to SMD and LMP, as each
include regions that have constrained transmission interfaces and higher cost generating resources in
the constrained regions. The FERC nonethel ess approved | SO-NE's proposal and SMD became
effective on March 1, 2003.

47 As explained elsewhere, supply resources include demand-side options such as load control and
efficiency alternatives that reduce |oad during periods of high demand.
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Figure7-8
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FINANCIAL TRANSMISSION RIGHTS (FTR)

FTR's are available to market participants as a hedge to minimize the impact of congestion pricing.
They represent a financial entitlement rather than a right to physical assets. FTR’s accrue based on
the difference between the LMP s that 10ad-serving entities pay versus the amounts paid to generators.
They are unidirectional and bidders for FTRs must specify the points of receipt and points of delivery
for each FTR bid. The holders of FTR’s are paid if power flows from points of receipt to delivery,
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like LSE’s. The holders of FTR’ s receive a share of the hourly congestion revenues that exist on the
NEPOOL transmission systems between points of receipt and delivery. Payments are madeto FTR
holdersif flows are positive between these points. FTR holders are subject to some risk, as they must
make payments to the pool if flows are in the opposite direction to those specified in the FTR hid.
The difference between the amount loads pay versus the payments generation received in the day-
ahead market represent congestion revenues are issued to holders of FTR’s. FTR's are sold at auction
on along and short-term basis and can be resold once purchased.

ARRs are the monetary quantities that accrue to those responsible for paying congestion costs. Note
that recipients of ARR payments do not necessarily have to participate in the FTR bidding, and can
allocate the payments they receive to reduce congestion cost obligations. The alocation of ARR's
received from successful bidders of the FTR’s are distributed using complex rules that split the
revenue according to transmission ownership, the amount of generation located within aload zone and
FTR clearing prices. Entities responsible for paying for transmission upgrades are compensated first.
Next, LSE's in congested areas are paid a pro rata share of the remaining ARR’s.

IMPACT OF SMD IN VERMONT

Vermont has been identified as a constrained zone by 1SO-NE. The 2003 RTEP identified
Northwestern Vermont as one of the two most critically deficient areas with regard to reliability
exposure. Since Vermont is considered a single zone for congestion pricing, increased costs will be
borne by all Vermont ratepayers.

Most Vermont utilities continue to meet a substantial portion of capacity obligations via firm contract
or owned resources; for example, HQ contract and in-state generation, including up to 10% of supply
met by state-mandated purchases from independent supply contracts such as awood-fired plant in
Ryegate and small hydroelectric facilities located throughout Vermont. Changesin regional and New
England ICAP rules may provide market participants additional financia incentives to install new
generation in constrained areas. Construction of new transmission that relieves constrained interfaces
will reduce price increases, particularly if proposed ICAP rules for Designated Constrained Areas
(DCA) are authorized by FERC. Accordingly, Vermont policy regarding the bulk transmission
infrastructure should be to ensure sufficient cost-effective transmission is installed to ensure Vermont
ratepayers are not subject to price increases caused by congestion.

LOCATIONAL MARGINAL PRICING STATISTICS

Table 7.4 presents the range of LMP rates encountered by NEPOOL participants for the first three
months after which SMD was implemented in March 2003, second quarter 2003. 1SO-NE reports that
DA and RT pricing quickly moved to convergence during normal operations after SMD was
implemented. Data reported for the remainder of 2003 exhibits similar price convergence. Table 7.4
indicates average DA pricing are about 5% above RT, similar to other northeast markets outside of
New England. Also, the average differences in average DA and RT for each load zone is relatively
close; less than 10%. However, the range of prices for maximum versus minimum rates was
substantial. Maximum RT prices approached $400/MWh while the minimum RT was zero for second
quarter 2003. Maximum RT prices have since approached $1,000 per MWh during high summer and
winter loads48 Price convergence tends to occur during very light loads when generation minimum
aggregate output exceeds loads while the maximum pricing reflects cases of extreme congestion
coupled with the absence of low-cost supply within zones. Vermont prices are somewhat higher than
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other New England zones due to higher losses and operation of out-of-merit generation that increased
the congestion component of LMP.

Table7-4

Table 1 — Summary LMP Statistics for the Quarter All Hours

LMP ($/MWh) As %
RTas | DA RT

Huh Huh % of Std Std | RT SD
Location Avg DA | Avg RT | Min DA | Min RT | Max DA | Max RT DA Dev Dev | DA SD
Internal Hub | £53.30 | §52.53 | $10.87 | £0.00 |51¢s 65 | $398.60 | 100% | 100% | 9% |s1s 95|$°5 °1| 1.33
Maine Load Zone | $49.19 | $47.49 | $9.99 | £0.00 |5”1“ 89 | $367. El| 22% | 90% | 7% |sg1.ga|$u? |
MNew Hampshire
Load Zone $52,22 | §51.11 | $10.61 | $0.00 | $146.17 |$380.02 | 98% | 97% | 98% |$19.11(¢24.11| 1.26
verment Load Zone | £53.84 | £52.55 | 42.77 | $0.00 |5149 30 | £388.90 | 101% | 100% | 98% |519.57|$24,99|
Connecticut Lead
Zone $53.99 | $53.19 | $11.02 | $0.00 | 4244.42 | $393.44 | 101% | 101% | 99% |420.72|¢25.60| 1.24
Rhode Island Load
Zone £52.05 | $51.75 | $10.78 | $0.00 | $142.42 | $394.85 | 98% | 99% | 99% |£18.15(%424.75| 1.36
SEMASS Load Zone | £52,23 | £51.74 | $10.71 | £0.00 |513:.54 | 539:.85| 28% | 98% | 299, |515.05|$24.??| 1.37
WCMASS Load
Zone £53.30 | $52.59 | $10.89 | $0.00 | $148.52 | $397.53 | 100% | 100% | 99% |£18.89 |$25.21| 1.33
MNEMA/SBoston Load
Zone §53.55 | $52.15 | $10.66 | $0.00 | $215.00 | $397.63 | 100% | 99% | 97% |%21.40|$25.66| 1.20

Source: 1SO New England Q2 Quarterly Market Report, page 5, December 4, 2003

Figure7-9 Daily Average Real-Time Prices at New England Hub
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Figure 7-9 presents average daily pricing for second quarter 2003 for RT energy and natural gas.
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Following implementation of SMD in March 2003, RT prices quickly declined. Further, except for a
few summer days RT prices consistently were in the $50/MWh range. Price spikes occurred on three
days (and winter 2003/04 as well), generally as aresult of large amounts of generation that was out of
service, high loads, or both. Notably, the price spikes appeared to be relatively independent of
prevailing average natural gas prices.

INSTALLED CAPACITY (ICAP)

Section 8 of Market Rule 1 of the Restated NEPOOL Agreement sets forth the capacity supply
obligations of each load serving entity in New England. |SO-NE currently determines the firm
capacity requirements for each load zone, including minimum reserves, and then identifies the
capacity obligation each load serving member must satisfy to meet its respective monthly obligations.
I SO-NE conducts a supply auction monthly to enable load-serving entities to purchase ICAP via
transactions with market participants. |SO-NE imposes a monthly deficiency charge if any load-
serving entity is unable to meet minimum ICAP following the auction.

| SO-NE has shifted to use of Unforced Capacity (UCAP) to recognize the lower effective capacity of
generation. The use of UCAP reflects the probability that some amount of generating capacity will be
unavailable to serve load due to forced outages, limited energy output for renewable sources such as
hydro, wind, and planned outages. Resources eligible for ICAP include traditiona thermal or hydro
generation, demand response, and other forms of curtailable load.

In approving 1ISO-NE's SMD, the FERC recognized that capacity constraints in the region could
impair reliability and thwart the development of an economically efficient wholesale generation
market. Owners of generation in constrained areas have cut back on maintenance and have proposed
to retire older, non-economic generators due to inadequate revenues under SMD. Asan interim
measure to create an incentive for owners to keep these units available for reliability, NEPOOL
petitioned the FERC to approve interim Reliability Must Run (RMR) contracts.

The FERC directed |SO-NE to file an ICAP proposal as a condition of the interim approval of
contracts to reduce reliance on RMR’s and to expeditiously address resource adequacy in Designated
Constrained Areas (DCA) via Resource Adequacy Rules. As an interim measure, the FERC
authorized 1SO-NE to implement Peaking Unit Safe Harbor (PUSH), which provides for payments to
generators operating at 10 % capacity factor or lessin 2004 that would provide for reasonable
recovery of fixed costs and expenses. PUSH payments are eliminated under the new LICAP rules.

Accordingly, on March 1, 2004 |SO-NE filed revised ICAP rules that would modify payments to
generators “so that capacity within DCA’s are appropriately compensated for reliability.” The new
rules are scheduled for implementation in June 1, 2004. Similar to prior SMD interventions, state
officials in Massachusetts and Connecticut oppose proposed rules, suggesting they are likely to further
raise costs in their respective states. New England regulators, in general, opposed 1SO-NE's LICAP
proposal, not necessarily because of increased costs, but because the | SO could not show that
generators paid under LICAP either were located in congested areas or could run, when needed, for
reliability. 1SO-NE has proposed to phase-in the rules to minimize the near-term impacts and to alow
markets sufficient time to construct new facilities to relieve the constraints.

The inability of SMD rules (prior to the LICAP filing) to recognize the value of generation in
constrained areas during periods of moderate congestion was viewed by the FERC as a serious
shortcoming. These rules created a price dichotomy that resulted in avertical price curve that
provided for payments approaching deficiency charges in periods where installed capacity was near
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levels required for reliability and near zero once capacity exceeds regquirements; otherwise known as
“bi-polar” pricing. The LICAP proposal provides financial incentives for generators by introducing a
locational element to capacity pricing and by introducing a non-vertical capacity pricing mechanism.

Figure 7.10 presents the current proposed pricing that will be used to value capacity transactions. The
maximum price for capacity is equal to the current Deficiency Price of $6.66/kW-Month at 1.0
capacity margin, adjusted upward to just over $9/kW-Month to reflect historic reserves and infra
marginal revenues. This value declines linearly to zero once the capacity margin in the area reaches
18%. The 18% level was selected as the zero point asit is consistent with the current reserve margin
target for New England.*® Initially, the curve will apply to four ICAP zones or sub-regions in New
England: Maine, Connecticut, Northeast M assachusetts, and the “Rest of Pool,” which includes
Vermont along with al other regions not specified above.*

Figure 7-10 Demand Curve Adjusted for Inframarginal Revenues and Price Cap
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Source: ISO-NE March 1, 2003 LICAP filing; Figure 3, pg. 26, and revised NEPOOL Market
Rule No. 1, Section 8.

The price curve would be phased in over five years in import-constrained areas such as Connecticut
and Northeast Massachusetts, beginning with a $1/kW-Month price cap; the cap will increase annually
by $1/kW-Month until year five. Also, capacity payments of $5.50/kW-Month will be applied to

“91S0-NE reports that RTEP studies have demonstrated that capacity reserves above 18% provide little
additional reliability valueto the pool. The current pool margin (2004) is about 23%.

°0 Northeast Massachusetts and Connecticut are defined asimport constrained, Maine is defined as export-
constrained. External ties also are assigned to sub-regions. The Cross Sound Cable is assigned to
Connecticut, the New Brunswick tie to Maine; and HQ Phase /11, Highgate, and the New Y ork AC tiesto
the “Rest of Pool.”
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generatorsin these two constrained zones with 2003 capacity factors of 15% or less, which allows for
elimination of PUSH payments. The new rules aso include a hedging mechanism, Capacity Transfer
Rights (CTR) that allow market participants to sell or purchase capacity rights between sub-regions.

I SO-NE has proposed areview of LICAP effectiveness via the formation of a Regional Dialog
comprised of industry stakeholders and state regulators that would meet periodically over 18 months
following implementation of LICAP in June 2004. They propose to identify long-term market
solutions or LICAP revisions to address long-term resource adequacy for the entire region. At the end
of 18 months, the Regional Dialog would file a plan outlining its recommendations, including
modifications to the LICAP rules. Key among these issuesis who is responsible for regiona capacity
procurement and reliability.

The impact of LICAP is likely to be most significant in the two constrained sub-regionsin
Connecticut and Northeast Massachusetts, with additional annual costs of up to $150 million and $100
million, respectively for locationa pricing if the FERC accepts the pricing mechanisms, as filed.
Transition support payments to eligible generators in these two areas would annually cost up to $145
million in Connecticut and $20 million in Massachusetts. 1SO-NE projects minimal additional cost
for the other sub-regions in New England, including Vermont. Vermont is included in the “Rest of
Pool” that currently has a composite reserve margin of 44%, well above the proposed Surplus
Capacity curve presented in Figure 7.10. So long as margins within other areas of the pool remain
above the 18% upper limit, the new rules should not cause increased costs due to locational factors
absent changes in LICAP rules.

Similar to the pending RTO filing, some NEPOOL Participants, including VELCO, have petitioned
the FERC to reject ISO-NE’s LICAP proposal.>® Objections include:

» The minimum percentage of NEPOOL Participants required to approve the filing was not met
(58% approval when two-thirds is required)

» 1SO-NE does not have authority under Section 205 to submit the filing

» The pricing method would over-compensate generators - $2.9 million over five years would be
paid to generators

ALTERNATIVES TO TRANSMISSION SYSTEM INVESTMENT

In some cases, utilities have tools for dealing with transmission system constraints, in addition to
investing in new or upgraded transmission. Demand response has been employed by market
participants in the past several years as a cost-effective solution to meet peak demand and to relieve
congestion in constrained load zones. 1t is one of the market-based resource aternatives included in
RTEP studies and is given similar weight or emphasis as supply-side options. The program is oriented
to medium and large sized businesses. Participants are compensated according to the type of demand
response program and notification interval. During Summer 2004, approximately 350 MW of load
across New England qualified for demand response status. Demand responseis particularly suited in

> Other participants opposing | SO-NE'’ s filing include NSTAR, National Grid, the Attorneys General of
Massachusetts and Rhode Island, the Massachusetts Department of Energy and Resources, The New
Hampshire Office of Consumer Advocate, Associated Industries of Massachusetts, and Strategic Energy
LLC. VELCO and Strategic Energy LLC oppose the filing “in part.”
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constrained areas, where the value assigned to participantsis higher. It also has been identified as an
appropriate, and perhaps necessary solution to address severe reliability exposure in capacity deficient
areas such as southwestern Connecticut. The value of demand response is greatest during periods
when congestion or resource constraints cause DA or RT pricesto climb steeply, a point
acknowledged by FERC in its SMD. An expanded discussion of demand response is found in Chapter
6.

Distributed Generation (DG) is characterized as small, (at least in relation to traditional central station
generators) independently owned, and interconnected to lower voltage lines. Providing generation
close to load can reduce the need to transport power over distance. More information on distributed
generation can be found in the discussion of Distributed Utility Planning (DUP) in Chapter 8.

Energy efficiency can aso be used to delay or defer transmission upgrades. Energy efficiency, while
aviable option given adequate time, tends to be less viable in the short term. Integration of least-cost
services, be they demand-side, generation, and/or transmission services fundamentally begins with the
identification of transmission upgrades. Vermont's distribution utilities will need to work with
VELCO to devise a strategy for ensuring delivery of least cost solutions in connection with
transmission expansion.

ELECTRO MAGNETIC FIELDS (EMF)

Electric and magnetic power frequency fields (EMF) exist wherever there is electric power and
include those fields produced by 60 Hertz transmission and distribution power lines, wiring in
buildings and homes, and electric appliances. The strength of electric and magnetic power frequency
fields decrease as the distance from the source increases>® Electric power frequency fields depend on
the amount of electric charge or voltage present and are measured in Volts per meter (V/m), or
commonly kiloVolts per meter (kV/m). As the voltage of an electric line increases, the strength of the
electric power frequency field surrounding that line increases. Average electric power frequency
fields in the home range from 0 to 10 V/m or 0.01 kV/m. Magnetic power frequency fields result
from the motion of charge (current) and are measured in Gauss (G), or more commonly milliGauss
(mG). The strength of the magnetic field surrounding an electric line increases as the current carried
on that line increases. Typical magnetic power frequency fields in the home from the electric wiring
and various electric appliances average 0.6 mG and range from 0.1 mG to 4 mG over a period of a
day. Magnetic power frequency fields close to electric appliances are often much stronger than those
from other sources, including power lines. Exposures vary widely from clothes washers
(approximately 3 mG at 4 inches) to can openers (approximately 4000 mG at 4 inches).

There are no permanent health effects known to exist from acute or chronic exposure to electric power
frequency fields. Electric power frequency fields have very little ability to penetrate through the skin
into the human body and are not strong enough to heat tissue or stimulate nerves. At very high field
strengths, electric power frequency fields can result in perceptua effects due to the alternating electric
charge induced on the surface of the body causing, for example body hair to vibrate. Indirect effects
such as micro-shock can occur in strong electric power frequency fields through contact between a
person and a conducting object. However, these effects are terminated as soon as the individual
moves out of the electric field.

52 gpecifically, the strength of both electric and magnetic power frequency fields are inversely proportional
to the square of distance away from the source of the fields. For example, if a person moves from 2 feet to
4 feet away from a source, then the field strength decreases by afactor of 4.
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Over the past several decades, concerns have been raised regarding possible adverse health effects
associated with magnetic fields and many studies have been conducted to try to identify whether there
is ascientific basis for those concerns. The numerous epidemiological and biological studies that
have been conducted over the years have not brought us any closer to resolving whether there is an
association or dose response relationship between magnetic power frequency fields and health effects.
In some epidemiological studies, a weak association between magnetic power frequency fields and
childhood leukemia and chronic lymphocytic leukemiain occupationally exposed adults has been
found.>® However, other epidemiological studies report no such associations.> The studies have not
identified any known biological mechanism for how magnetic fields could cause adverse health
effects and no uniform exposure metric has been established for magnetic power frequency fields.

Currently, there are no federal standards for occupational and residential exposure to EMF and ho
state has adopted health-based standards for EMF exposure. Similarly there are no federal or state
standards or guidelines establishing limits on EMF produced by electric appliances. Although some
medical device manufacturers do provide some general statements regarding interference with their
devices from electric power frequency fields, neither the device manufacturers nor the Federal Drug
Administration (FDA) have established standards or guidelines for such devices.

In the absence of federal and state EMF health standards, the Vermont Department of Health (VDH)
uses the guidelines established by the International Committee on Non-lonizing Radiation Protection
(ICNIRP) for acute health effects. This recognition comes as a result of the ICNIRP having developed
their guidelines based on health effects and as a result of a strenuous internationally based review of
the literature. The VDH believes that the ICNIRP guidelines, and subsequent updates, are an
appropriate measure at this time, until chronic exposure guidelines are either determined to be
necessary or not. If afacility is projected to exceed the ICNIRP guidelines then that facility must be
evaluated carefully, taking into consideration possible mitigation techniques.

Overhead power lines expose the public to both electric and magnetic power frequency fields, but at
levels well below the ICNIRP guidelines. Although buria of power lines is therefore not necessary
for health reasons, if power lines are buried for aesthetic or other reasons, then those lines will expose
the public to only the magnetic power frequency fields, due to the shielding by the earth of the electric
power frequency fields. Generally, the magnetic power frequency field from an underground power
lineis less than that from an overhead power line. However, directly over the buried power line the
magnetic power frequency field may be higher than directly below an overhead power line. This
depends on the type of underground power line used and the installation design, including whether
shielding materials are used. The magnetic power frequency field from an underground power line
decreases much more rapidly away from it than it does from an overhead power line. The EMF at the
edge of the right of way for underground power lines is much less than that from overhead power

>3 NIEHS: Health effects from exposure to power-line frequency electric and magnetic fields, NIH
Publication No 99-4493, 1999.
>* National Research Council (U.S.): Possible health effects of exposure to residential electric and magnetic
fields, National Academy Press, Washington, DC, 1996.

UK Childhood Cancer Study Investigators: Exposure to power-frequency magnetic fields and the risk of
childhood cancer, Lancet 354: 1925-1931, 1999.

ML McBride, RP Gallagher et al: Power-frequency electric and magnetic fields and risk of childhood
leukemiain Canada, American Journal Epidemiology 149:831-842, 1999

MS Linet et a: Residential exposure to magnetic fields and acute lymphoblastic leukemiain children,
New England Journal Medicine, 337:1-7, 1997
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lines.

Three broad approaches to this issue have been considered. Vermont's utilities could: 1) take no
significant actions and make no investments at this time to limit magnetic power frequency field
exposure; 2) adopt a policy of “prudent avoidance” of exposure to magnetic power frequency fields;
or 3) adopt aggressive programs to limit magnetic power frequency field exposure.

The first approach is premised on the argument that, because the current body of literature does not
establish a direct cause and effect relationship between magnetic power frequency fields and human
health, expenditures to limit magnetic power frequency field exposure are unjustified. Itisalso
motivated by the fact that there are numerous hazards in society, which, unlike magnetic power
frequency fields, have been unambiguously demonstrated to be harmful. Also, the available evidence
indicates that even if the risks of magnetic power frequency fields are shown to be readl, the relative
risk to society would be small. Hence, expenditures for risk avoidance would be better placed in areas
where the risk from hazards is relatively high and well documented, rather than applied towards the
relatively small and uncertain risk associated with magnetic power frequency fields. However, the
possihility of a health risk from EMF cannot be dismissed entirely because some studies have
identified dight but positive associations between EMF exposure and health effects and, therefore, this
approach is not recommended.

The second approach, prudent avoidance, means adoption of policies that limit magnetic power
frequency field exposure whenever this can be done for a small investment of money and effort.
Prudent avoidance argues that a sufficient basis for concern does exist but not enough is presently
known to justify large investments for avoiding magnetic power frequency field exposure. Under this
approach, large expenditures would not be made until research provides a clearer picture of the
existence and magnitude of the risksinvolved. Given the current state of the science, a policy of
prudent avoidance strikes the appropriate balance between avoiding potential harm and the attendant
costs and risks.

The third approach is premised on the idea that there is a risk to taking little or no action at this time;
the presumed risk is that people could be harmed between now and the time that magnetic power
frequency fields are shown to be a significant hazard. Therefore, under this approach, utilities would
be required to take the significant steps necessary to mitigate the risks of magnetic power frequency
field exposure now, even though subsequent research may show that magnetic power frequency fields
pose little or no harm to human health. Aggressive measures taken at this time could be ineffective
for two key reasons. First, research could ultimately show that the risks to human health from
magnetic power frequency fields are nonexistent or very small. Second, knowledge gained on the
dose-response of magnetic power frequency fields could show that the measures that were taken to
limit exposure were inappropriate or ineffective. For these reasons, and in light of the insufficiency of
the data to demonstrate a direct cause and effect relationship between EMF and health effects, this
approach is not recommended.

An EMF policy of prudent avoidance is determined to best strike a reasonable balance between
avoiding potential harm and the associated costs and risks. Therefore, Vermont utilities should take
steps to lower magnetic power frequency field exposure in cases when this can be done at low or no
cost. In most cases, this would apply only to new facilities since modifying old facilities would likely
be very costly. Actions that could be considered under the prudent avoidance strategy include the use
of low EMF design structures when constructing or rebuilding lines, and siting new or rebuilt lines
away from populated areas. Utilities should monitor research on EMF effects and on construction and
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design aternatives that would reduce exposure. Finaly, utilities should provide information on EMF
for their customers and the public, including information that would allow concerned individuas to

reduce possible risks from exposure on their own. This policy is developed in conjunction with the
Vermont Department of Health.
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Exhibit 1

Overview of Task Force Recommendations: Titles Only

Group |. Ingtitutional |ssues Related to Reliability

1
2.

8.

9.

10.
11.
12.
13.

14,

Make reliability standards mandatory and enforceable, with penalties for noncompliance.
Develop aregulator-approved funding mechanism for NERC and the regional reliability
councils, to ensure their independence from the parties they oversee.

Strengthen the institutional framework for reliability management in North America.

Clarify that prudent expenditures and investments for bulk system reliability (including
investments in new technologies) will be recoverable through transmission rates.

Track implementation of recommended actions to improve reliability.

FERC should not approve the operation of new RTOs or 1SOs until they have met minimum
functional requirements.

Require any entity operating as part of the bulk power system to be a member of aregiond
reliability council if it operates within the council’ s footprint.

Shield operators who initiate load shedding pursuant to approved guidelines from liability or
retaliation.

Integrate a “reliability impact” consideration into the regulatory decision-making process.
Establish an independent source of reliability performance information.

Establish requirements for collection and reporting of data needed for post-blackout analyses.
Commission an independent study of the relationships among industry restructuring,
competition, and reliability.

Department of Energy (DOE) should expand its research programs on reliability-related tools
and technologies.

Establish a standing framework for the conduct of future blackout and disturbance
investigations.

Group 1. Support and Strengthen NERC' s Actions of February 10, 2004

agrwbdE

o

©

10.
11.

12.

13.
14.

Correct the direct causes of the August 14, 2003 blackout.

Establish enforceable standards for maintenance of electrical clearances in right-of-way areas.
Strengthen the NERC Compliance Enforcement Program.

Support and strengthen the NERC' s Reliability Readiness Audit Program.

Improve near-term and long-term training and certification requirements for operators,
reliability coordinators, and operator support staff.

Establish clear definitions for normal, aert and emergency operationa system conditions.
Clarify roles, responsibilities, and authorities of reliability coordinators and control areas
under each condition. Make more effective and wider use of system protection measures.
Evaluate and adopt better RT tools for operators and reliability coordinators.

Strengthen reactive power and voltage control practicesin al the NERC regions.
Improve quality of system modeling data and data exchange practices.

The NERC should reevaluate its existing reliability standards development process and
accelerate the adoption of enforceable standards.

Tighten communications protocols, especially for communications during alerts and
emergencies. Upgrade communication system hardware where appropriate.

Develop enforceable standards for transmission line ratings.

Require use of time-synchronized data recorders.
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15.
16.

17.

Evauate and disseminate lessons learned during system restoration.

Clarify criteriafor identification of operationally critical facilities, and improve dissemination
of updated information on unplanned outages.

Clarify that the Transmission Loading Relief (TLR) process should not be used in situations
involving an actual violation of an Operating Security Limit. Streamline the TLR process.

Group I11. Physical and Cyber Security of North American Bulk Power Systems

©CoOoNoOr~wWDNE

Implement the NERC IT standards.

Develop and deploy IT management procedures.

Develop corporate-level IT security governance and strategies.

Implement controls to manage system health, network monitoring, and incident management.
Initiate U.S.-Canada risk management study.

Improve I T forensic and diagnostic capabilities.

Assess I T risk and vulnerability at scheduled intervals.

Develop capability to detect wireless and remote wirdline intrusion and surveillance.

Control access to operationally sensitive equipment.

. The NERC should provide guidance on employee background checks.

. Confirm NERC ES-ISAC as the central point for sharing security information and analysis.
. Establish clear authority for physical and cyber security.

. Develop procedures to prevent or mitigate inappropriate disclosure of information.

Group 1V. Canadian Nuclear Power Sector

1

The Task Force recommends that the Canadian Nuclear Safety Commission request Ontario
Power Generation and Bruce Power to review operating procedures and operator training
associated with the use of adjuster rods.

The Task Force recommends that the Canadian Nuclear Safety Commission purchase and
install backup generation equipment.
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Exhibit 2

Vermont Electric Power Company, Inc

High & Low Voltage Pool Transmission Facilities (PTF and Non-PTF)

uG No. of Year Miles of
LINE DESCRIPTION KV CONDUCTOR OH Circuits Built Circuits Comments
PTF High Voltage Lines
Coolidge - W. Rutland 115 2-954 ACSR OH 1 1983 27.4]
Vernon - Northfield (MA) 345 2-927 ACAR OH 1 1970 0.4 Distance to Mass. border
Vernon - Scobie (NH) 345 2-927 ACAR OH 1 1970 0.4|Distance to border
Vernon - Coolidge 345 2-927 ACAR OH 1 1971 51.2
Granite - Comerford (NH) 230 927 ACAR OH 1 1971 32.
230 954 ACSR OH 1 1971 0.4
Subtotal - High PTF 111.9
PTF Low Voltage Lines
Sand Bar - Essex 115 954 ACSR OH 1 1958 11.2]
Plattsburgh - Sand Bar (VT/NY border) 115 1000 Cable UG 1 1958 0.6/One spare 500 MCM Cable
115 954 AA OH 1 1958 7.0
115  |1750MCM pipecable UG 1 2001 2.0
115 954 ACSR OH 1 1958 2.3
Essex - Barre 115 795 ACSR OH 1 1958 36.3]
Barre - Wilder 115 795 ACSR OH 1 1958 39.7
W. Rutland - Whitehall (VT) 115 795 ACSR OH 1 1958 13.3]Distanceto NY border
Coolidge - Ascutney 115 795 ACSR OH 1 1958 13.0
Ascutney - North Road (VT) 115 795 ACSR OH 1 1967 1.2Distance to NH border
Bennington - Hoosick (VT) 115 795 ACSR OH 1 1958 6.8 Distance to NY border
Bennington - North Adams (VT) 115 927 ACAR OH 1 1974 11.0)Distance to Mass. Border
Essex - Middlebury 115 1272 ACSR OH 1 1954 33.7
W. Rutland - Middlebury 115 927 ACAR OH 1 1969 27.9
Vernon - Keene (VT) 115 927 ACAR OH 1 1970 0.4 Distance to NH border
Coolidge - Rutland 115 795 ACSR OH 1 1958 23.9
Ascutney - Ascutney Tap 115 477 ACSR OH 1 1958 2.2
Rutland - W. Rutland 115 795 ACSR OH 1 1958 5.1
Georgia- Essex 115 954 ACSR OH 1 1954 18.]]
Georgia- Sand Bar 115 927 ACAR OH 1 1974 8.9
Subtotal - Low PTF 264.3
Non PTF Lines
Owned by Highgate HYDC JO's
Hiahaoate - Morses Line (HO - Candaian Bol 345 1272 ACSR OH 1 1985 7.5|Operated at 120kV
Georgia-Highgate 115 1272 ACSR OH 1 1958 17.9
Georgia-Fairfax 115 927 ACAR OH 1 1972 14.5
Essex - Burlington (East Avenue) 115 795 ACSR OH 1 1963 4.8
Saint Johnsbury to Littleton (NH) 115 927 ACAR OH 1 1970 9.5 Distance to NH border
Saint Johnsbury to Irasburg 115 927 ACAR OH 1 1973 36.5
Bennington to East Arlington 115 795 ACSR OH 1 1973 5.3 Operated at 46kV
Saint Albans - Saint Albans Tap 115 556 ACSR OH 1 1958 2.0
Williston - South Burlington 115 927 ACAR OH 1 1971 6.2]
Ascutney - Windsor 115 927 ACAR OH 1 1977 7.0
Derby Line - Newport 115 795 ACSR OH 1 1993 6.9
Newport - Richford 115 1- 556 ACSR, 1-336ACSR OH 2 1993 25.5/Onecircuit operated at 46kV
Richford - Highgate 115 556 ACSR OH 1 1960 23.0
Subtotal - Low PTF 166.5
Committed and Proposed Lines
Newport - Irasburg 345 1272 ACSR OH 1 2005 6.5 Proposed in-service date
West Rutland - New Haven 345 2-954 ACSR OH 1 2007 35.5Proposed in-service date
New Haven to South Burlington 115 1272 ACSR OH 1 2006 27.1fConversion of 34.5/46kV lines
Subtotal - Low PTF 69.1
Total Miles 611.8]
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RECOMMENDATIONS:
VELCO

» Under this Plan, the Department proposes that VEL CO prepare a long term network expansion

plan that will serve to identify long term transmission needs. Such a plan will help assure the
least cost delivery of electricity services. The network expansion plan will serve as the
foundation from which Vermont' s electric distribution companies and VELCO will be asked to
acquire or deliver the combination of efficiency services, traditional generation, distributed
generation, and/or T&D upgrades necessary to assure service at lowest cost. VELCO should
propose a long range network expansion plan, and an associated planning process, in
collaboration with its owners to ensure that the least cost solutions, whether market-based or
delivered through the existing utility-based structures are delivered.

WHOLESALE MARKET DESIGN

» Vermont regulators and utilities should continue to closely monitor regional wholesale market

>

design to ensure an effective and vibrant market for wholesale power, and participate actively in
the RSC to address resource adequacy and fuel diversity issues.

Vermont regulators and utilities should continue to closely monitor transmission network

expansion plans to ensure that network upgrades for which Vermont pays a share, reflect their
goals for ensuring the acquisition of all categories of resources at the lowest possible cost.



7-42 2005 VERMONT ELECTRIC PLAN




2005 VERMONT ELECTRIC PLAN 8-1

CHAPTER 8: Resource Planning
and Decision-making

INTRODUCTION

Under 30 V.S.A. "218c! each regulated electric or gas company is required to prepare and implement
aleast cost integrated plan for provision of energy services to its Vermont customers. Public Service
Board (PSB) Orders, beginning with Docket 5270, define requirements that a utility's complete
Integrated Resource Plan (IRP) should meet in order to pass the Department of Public Service (DPS)
review and comply with the PSB's approval requirements” The content and organization for a utility's

plan should follow the guidelines presented in this Chapter and in Appendix A.

Resource selection does not begin and end with the processes and standards of integrated resource
planning. Rather the planning process is an ongoing decision-making process. Under IRP, decision-
making must be least cost. However, the framework for determining what isin fact least cost must
account for the uncertainties and multiple contingencies. This Chapter and Appendix B highlight a
decision-making framework for addressing uncertainties and multiple contingencies.

A particularly challenging area for decision-making isin its applications to devel oping resource
solutions to meeting capacity requirementsin local areas. Thisis known as Distributed Utility (DU)
planning. The choices involved can include a variety of resource types, typicaly comparing local
generation and Demand Side Management (DSM) against traditiona central station generation and
transmission and distribution infrastructure. Once again, this concept fundamentally builds toward
identifying resources based on principles of integrated resource planning required by statute.

130 V.SA. § 218c. Least cost integrated planning

(8)(1) A "least cost integrated plan” for aregulated electric or gas utility is aplan for meeting the public's
need for energy services, after safety concerns are addressed, at the lowest present value life cycle cost,
including environmental and economic costs, through a strategy combining investments and expenditures
on energy supply, transmission and distribution capacity, transmission and distribution efficiency, and
comprehensive energy efficiency programs.

(2) "Comprehensive energy efficiency programs" shall mean a coordinated set of investments or program
expenditures made by aregulated electric or gas utility or other entity as approved by the board pursuant to
subsection 209(d) of thistitle to meet the public's need for energy services through efficiency, conservation
or load management in all customer classes and areas of opportunity which is designed to acquire the full
amount of cost effective savings from such investments or programs.

(b) Each regulated electric or gas company shall prepare and implement aleast cost integrated plan for the
provision of energy servicesto its Vermont customers. Proposed plans shall be submitted to the DPS and
the PSB. The PSB, after notice and opportunity for hearing, may approve acompany's least cost integrated
plan if it determines that the company's plan complies with the requirements of subdivision (a)(1) of this
section.

2 Theterms Least Cost Integrated Plan (LCIP) and | RP are used synonymously and interchangeably.
Natural gas utilities (of which thereisonly onein Vermont at thistime) are also subject to '218c, but not to
'202 which establishes this Plan.
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INTEGRATED RESOURCE PLANNING GUIDELINES

The objective of the integrated resource planning process is to assure that utility customers are
provided with safe and reliable service at the lowest life cycle cost. The cost factors to be considered
are both direct dollar costs and those indirect costs that are hard to quantify in dollar terms, such as
environmental and societal effects, which are referred to as externalities.

These guidelines establish a consistent format for the development of an IRP, also known as LCIP.
The LCIP process and the implementation of each Vermont utility's approved plan are intended to
meet the public's need for energy services, after safety concerns are addressed, at the lowest present
value life cycle cost, including environmental and economic costs, through a strategy combining
investments and expenditures on energy supply, transmission and distribution capacity, transmission
and distribution efficiency, and comprehensive energy efficiency programs. (30 V.S.A. "218c)

This process is also intended to facilitate information exchange among utilities, regulatory agencies,
and the public and culminate in the filing of utility plans that satisfy the standards for the DPS review
and PSB approva so that prompt and full implementation can follow.

THE IRP PROCESS

As part of this Plan, the electric utilities should continue to undertake the filing of revisions of their
IRPs every three years. The IRP may be subject to the review of the PSB and “approved”, otherwise,
the filing remains informational. Filing content and standards of documentation, reporting, analysis,
and review under the IRP are defined in detail in Appendix A.

Key components of an integrated resource plan are described below. The IRP process includes the
establishment of load forecasts, both with and adjusting for the effectiveness of DSM. Uncertainties
in the forecast and other elements of the planning environment should be identified, and where
possible, characterized and incorporated into the planning process. Both committed and available
resources shall be identified. T&D resources should be assessed and plans should be made to ensure
efficient and reliable service delivery. Resource selection should reflect an integrated analysis that
accounts for uncertainty and contingencies. A complete IRP should include effective strategies for
implementing the least cost integrated portfolio identified in the preferred plan. Near term plans
require development of actual work plans.

LOAD FORECASTS - The IRP should contain a base case and a forecast of loads taking into
consideration the influence of DSM. Vermont distribution utilities and the efficiency utility must
work together to ensure that load requirements are properly adjusted for EEU activities, or anticipated
activities, in order to help inform other resource and supply decisions of Vermont’s utilities. A
complete IRP should contain a base case long-term load forecast that ensures adequate resources are
available to meet customer needs. Both energy and peak load forecasts should be included. Load
forecasts should be broken down to show individua customer classes, own use and losses, with
further disaggregation, as possible, to the end use level.

IRP analysis should characterize the principal sources of uncertainty and associated risks to utilities
and customers. This analysis should extend beyond uncertainties in load to consider other factors that
may present risks to the utility and its customers, such as uncertainties related to projections of fuel
prices, loss of major supply sources, and other key forecast drivers and assumptions behind the base
case forecast and resource mix. Where analysis reveals unacceptable levels of risk to the utility and
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its customers with its present portfolio, the utility should characterize avenues for addressing such
concerns.

INTEGRATED RESOURCES ASSESSMENT - The IRP should include an inventory of committed
and available resources, including supply side resources, T& D efficiency improvements, resources
gained through DSM, and other opportunities for better addressing customer needs cost-effectively,
such as through rate design.

T&D EFFICIENCY IMPROVEMENT AND ASSESSMENT - Utilities should plan and conduct
comprehensive evaluation of options for improving transmission and distribution efficiency. Based on
the findings, they should implement a program to assure optimal electrical efficiency. Ample
opportunity must be given for meeting needs through appropriate T& D, distributed generation,
efficiency services, and/or the delivery of such services through competitive market aternatives.

BULK TRANSMISSION — With respect to bulk transmission, VEL CO should support and cooperate
with others in undertaking regional T&D optimization and analysis. Where additional transmission
capacity is required, the preferred method for increasing transmission capacity should be through the
upgrading of existing facilities within existing transmission corridors.

Vermont distribution utilities must work with VELCO to produce along-range transmission plan that
provides timely information so that third parties, including the competitive power market, would have
sufficient notice to provide aternative resources such as generation and energy efficiency.

SUBTRANSMISSION — Subtransmission planning should take into account the broader interests
than those of individual utilities. Where possible, integrated regiona reliability improvements and
transmission system optimization should form the basis for basic planning and technical evaluation.

DISTRIBUTION - Duplicate electric facilities are generally not in the public interest. In the process
of building, rebuilding, or relocating lines, eectric utilities should coordinate with appropriate
telephone and cable TV companies during the planning and construction phases to ensure that no
permanent duplicate facilities are installed and that the transfer of existing facilities to new or rebuilt
poles is done in an expeditious manner.

RELIABILITY — Each utility should, on a continuous basis measure, assess, and enhance the
reliability of its power delivery system as described in Appendix A.

VEGETATIVE MANAGEMENT PLAN- All utilities shall establish and describe their current
vegetative management plan, and, periodically reevaluate the plan. This is especialy important in
light of the root cause analysis of the August 14, 2003 blackout where critical transmission lines were
tripped by mature tree growth within the utility corridor.

ENVIRONMENTAL IMPACT - The IRP shall demonstrate an understanding, and ideally quantify
or demonstrate due consideration, any significant environmental attributes of the resource portfolio,
current or planned.

INTEGRATION AND RESOURCE IDENTIFICATION - In developing its portfolio of least cost
resources for meeting its long-term energy needs, the utility shal treat all demand and supply side
resources consistently and equitably, in accordance with established principles (see Appendix A). The
utility should evaluate and identify the least cost portfolio strategy, or preferred plan, taking into
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account uncertainty and decision analysis.

IMPLEMENTATION - A complete IRP includes effective strategies for implementing the LCIP
identified in the preferred plan. For each near term project scheduled to begin implementation within
three years, utilities should develop a work plan that includes intermediate targets and milestones that
can be monitored and evaluated, identification of utility personnel and anticipated outside vendor
responsibilities, and provisions for identifying and adapting to contingencies as they arise.

IRP PROCESS REVIEW

The IRP process has now been in place for more than 14 years. Sufficient time has passed to permit a
fresh look at this process and its requirements. The establishment of the efficiency utility should serve
to reduce contention in the IRP and review process over the system-wide programs. The principles of
least-cost integrated planning appear to be robust. Nevertheless there are reasons for analyzing the
success of implementation and associated regulatory review. This appears especialy true in relation
to use by Vermont’s smaller electric utilities and municipa utilities. The process and standards of
regulatory review should be refined to ensure that the IRP process is being used effectively and by all
Vermont electric utilities. Strategies should be developed collaboratively with Vermont’s electric
utilities and stakeholders to improve, refine, or even correct aspects of the current process that do not
ultimately inure to the benefit of the system and the consumer. Beyond an anaysis of the IRP
process, it will be critical for the DPS to remain in close contact with utility managers as they
contemplate significant resource decisions. As noted throughout the Plan, Vermont will need to
address the expiration of the Hydro Quebec (HQ) and Vermont Y ankee (VY) supply agreements.
Proactive planning is certainly in order, as is effective implementation.

DECISION-MAKING UNDER UNCERTAINTY

Regardless of the energy source, energy investments will continue to be capital intensive and have
long-term impacts. Further, continued changes in wholesale power markets and energy price volatility
will continue through the planning horizon. Since we cannot eliminate uncertainty that will affect
such decisions, the best alternative will be to address that uncertainty and its impacts using a more
structured approach. This section highlights one approach for addressing uncertainty and multiple
contingencies in the resource selection process. Appendix B presents a more detailed discussion of a
decision-making framework known as Decision Analysis (DA) that addresses how best to address the
uncertainty that is inherent to long-term resource planning exercises. Decision Analysis may be useful
as a stand-alone decision tool or as sensitivity analysis to test the robustness of results reached using
more deterministic methodologies. The approach can be used to help inform the decision-making
processes or public involvement in resource selection contemplated prior to resource decision-making.
The DA process is can be applied equally to the direct or internalized impacts of resource decisions, or
it can be applied to outcomes that are more typicaly external to utility and customer decisions, such as
environmental consequences. The interplay between externalities and later impacts that may be later
internalized can also be modeled.®

3 Portfolio requirements on renewables, or closed emissions-trading systems, represent an attempt to
internalize what might otherwise be considered a classic “externality”. As policy-makers develop and
consider such tools, it becomes even more important for utilities to consider such influences on their
portfolio.
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As this Plan has already emphasized, energy markets are fraught with uncertainty. Not only has this
contributed much concern about past energy resource decisions, it now colors the way we must
approach future energy resource decisions. What is important is to avoid repeating the mistakes of the
past.

In the late 1980s, for example, Vermont forecasted rapidly increasing electric costs, stemming from
predictions that world oil prices would rise above $100 per barrel. Thisled State regulators to set the
“avoided” cost of power and, hence, the price paid to independent power producers in Vermont, at
levels far above today’ s wholesale prices. As aresult, whereas independent generation provides just
less than 10% of the State’s overall electric supplies, it accounts for almost 20% of the total cost. The
HQ contracts that were signed several years later were based, in part, on similar predictions of rapidly
escalating world oil prices, and concomitant increases in forecast electric prices. Better decision-
making techniques that directly incorporated uncertainty about future energy markets would likely
have avoided such forecasting errors.

It is also important to remember that our main focus is on decisions that must be committed to today
or in the near term in order to address both current and long-term needs. Future decisions are aso
important, but grow in importance as the timeframe for making a decision approaches. Most times we
do not have to commit today to a potential decision far into the future. For example, utility resource
plans often include “generic” resource additions ten or twenty years from now. Such resource
“decisions’ areirrelevant if they require no action whatsoever today. This does not mean we ignore
future needs... to the contrary, it smply means we identify decisions that must be made today, even if
such decisions simply preserve options for us in the future. In Chapter 9 we outline possible future
energy portfolios for the state. These portfolios are largely illustrative in effect and certainly do not
result from the decision practices envisioned here.

So what then constitutes a“good” decision? First, a good decision takes into account relevant
information. Often, that requires sifting out which factors really matter and which are just annoying
nuisances. Sometimes the factors we think will have the greatest impact on our decisions turn out not
to have much impact whatsoever, while at other times, we may overlook something that does matter,
but which we thought unimportant. Second, a good decision considers reasonable alternatives. Itis
easy to make a decision when there is only one option; conversely, choosing among thousands of
alternatives can be exceedingly problematic. Thus, some initial winnowing of alternatives is often
required so that sufficient resources can be devoted to evaluating the aternatives that remain. Third, a
good decision can reveal when we need more information. Sometimes, but not always, it's worth
paying for new information that clarifies the nature of the uncertainties faced. Fourth, a good decision
is not only judged by its outcome, because even good decisions can have adverse consequences.
Forgoing an extended warranty on that new computer may have been agood decision based on
reported reliability and the price of the warranty, but that is little comfort for the owner whose
computer expires one day after its warranty ends. Contrarily, purchasing an extended warranty and
never having to use it could also be perceived as a“bad” decision.

One approach for sound decision-making is known as Decision Analysis. Thisis astructured
“process,” logical, step-by-step approach to working through complex, and perhaps initialy
unstructured or even unclear problems. A schematic of the decision analysis process is shown in
Figure 8.1. More detailed discussion of the process is presented in Appendix B.

The process can be separated into three distinct phases. deterministic, probabilistic, and informational.
The deterministic phase begins by structuring the problem to be solved. That is done by first defining
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goas and identifying a set of alternative decisions that can be made. The next step in the deterministic
phase is to develop an empirical model that can value the agreed to specific goals. This alows
decision makers to measure how successfully each decision aternative achieves the identified goals.
The deterministic phase can be used to weed out variables that, even though subject to future
uncertainty, will have little effect on the results.

The probabilistic phase takes the remaining variables and determines their effects on the overall

values of the decision alternatives. The key step in the probabilistic phase is to represent the
uncertainties of the important decision variables. For example, future electric market prices will affect
the value associated with building a new generating plant today. In the probabilistic phase, that price
uncertainty would be described analytically. In this phase, an anayst would also determine whether
there were correlations among the different variables, such as between electric and natural gas prices.
It continues by calculating relevant probability distributions of values for each aternative, and then
constructing and solving a decision “tree” to identify the preferred strategy.

Figure 8.1 The Decision Analysis Process

Use Available
Information
\ 4 Deterministic Phase Probabilistic Phase Informational Phase

Determine problem, Model critical Determine the value

- alternatives, and value —p uncertainties and —p of new information

measures risk preferences \
Gather new Decision
< information <

The informational phase estimates the value of gathering additional information to reduce the
identified uncertainties. The value of information can then be compared to the cost of obtaining new
information that may be available before having to make a decision. In essence the value of
eliminating different uncertainties is determined.

DA can be compared with analytic techniques like scenario analysis and Monte-Carlo modeling. The
technique appears to offer a promising approach to addressing some of the complex sets of choices
that utilities are sometimes presented in the face of substantial uncertainty, and in the face of decisions
with their own contingent outcomes and uncertainties. We recommend that utilities explore and
identify tools, such as the decision analysis tool, that can provide a sound framework for identifying
least cost solutions in the face of complex and uncertain need determinations. The framework appears
particularly useful in developing and implementing least-cost resource strategies in the new world of
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distributed utility planning.

DISTRIBUTED UTILITY (DU) PLANNING AND DISTRIBUTED
GENERATION

Distributed Utility planning is a concept that has developed gradually since the late 1980s. In essence,
it is a planning approach that evaluates augmentation or replacement of traditional central station
generation and the transmission and distribution infrastructure necessary to deliver electricity
generated to final customers with local generation and demand side management resources. The
central-station generation concept developed over time for electric utilities because of increasing
economies of scale in generation and technological improvements in long-distance, high-voltage
transmission capabilities. As generation costs and line losses decreased, it made good economic sense
to site generation facilities far away from population centers, and thus reduce the loca environmental
impacts of generation facilities.

In the 1980s scale economies began to be exhausted. Generating facilities capable of providing
several thousand MegaWatts (MW) were being constructed, and further scale increases did not
promise additional cost reductions. Siting of large-scale facilities also became increasingly difficult,
even in the remote locations favored by developers and utilities. Moreover, smaller-scale generating
units, such as micro-turbines, small engines, and fuel cells, have also decreased in cost. Although still
more expensive than large-scale central station generating units, these new generating resource
technologies have continued to decrease in cost, thanks to continuing technical innovations and the
gradual emergence of their own scale economies. Distributed Generation (DG) is characterized as
small (at least in relation to traditional central station generators), independently owned, and
interconnected to lower voltage lines.

As new, modular technologies have decreased in cost relative to their large-scale counterparts, the
emergence of a new utility design, encompassing generating units and targeted demand-side
management resources throughout utility service territories has emerged as a viable economic concept.
(Chapter 5 provided a summary of existing and emerging technologies relevant to DU planning.)
Coupled with electric industry restructuring and the creation of separate local DU, and new
transmission pricing concepts such as Locational Marginal Pricing (LMP), DU planning is a concept
whose time has come in Vermont.

DU planning and distributed resources are not a panacea for Vermont. Siting small-scale generating
facilities can be controversial, owing both to local resistance to site generating resources near
population centers, as well as specific air pollution regulations that limit local operation of generating
resources in order to maintain Vermont's “attainment” status under the Clean Air Act.

There are additiona regulatory issues as well, including financing and ownership of distributed
resources, and ensuring that distributed resources provide the generation and local
transmission/distribution capacity advertised. Finaly, there are issues surrounding evaluation of
“economic” distributed resources determining when the benefits of flexibility and modularity exceed
the benefits of scale economies. Distributed generation resources, may nonetheless, provide the
preferred or least-cost solution. Utilities will need to work with customers to ensurethat such barriers
can be overcome in order to meet the requirements for least-cost delivery of services.
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In the next section, the regulatory history of DU planning in Vermont, which began in earnest in the
mid-1990s, is discussed. Next, we discuss the economic underpinnings of evaluating distributed
resources to determine appropriate “least-cost” alternatives. Thisis followed by a discussion of future
challenges for DU planning effortsin Vermont. Also presented below is review of the Area Specific
Collaboratives (ASC) that emerged from Docket No. 6290.

A BRIEF REGULATORY HISTORY OF DU PLANNING IN
VERMONT

The first attempt at a fully integrated DU planning exercise in Vermont was undertaken in 1995 by
Green Mountain Power (GMP). This exercise considered the alternatives to traditiona “poles and
wires’ investments to serve a proposed expansion at Sugarbush. The goal of the exercise was to
determine the least-cost combination of demand-side management, distributed generation, and T&D
solutions that would meet Sugarbush'’s proposed capacity needs. In Docket No. 5983, the PSB
discussed GMP's DU Planning efforts, stating that:

GMP has initiated a new approach to utility resource planning, referred to as distributed
utility planning. It is designed to better integrate T& D investments and related activities into
the utility’ s overal planning effort. It appearsto us that GMP has made a reasonable first
attempt at DU-IRP. We recognize, as does the DPS, that the topic of DU-IRP is, in many
respects, anew discipline. The DPS aso agrees that GMP's efforts have provided an
opportunity to learn more about local-area T& D planning, the targeting of DSM efforts, and
issues related to the integration of DU-IRP into other utility disciplines.*

DU planning efforts in Vermont gained impetus with the PSB’s Order in Docket No. 5980.
Specifically, in the approved Memorandum of Understanding accompanying the PSB’s Order, the
utilities, DPS and other signatories called on the PSB to:

Initiate a collaborative process to establish guidelines for distributed utility planning by
Vermont DUs. One objective of DUP is to explore options for using DSM and distributed
generation to reduce the cost of maintaining the reliability of power delivery, by avoiding or
deferring transmission, distribution, and other network investments. The MOU provides that
electric utilities must engage in least-cost transmission and distribution system planning and
effectively implement such plans. Utility transmission and distribution planning activities
will be conducted under DUP. The guidelines described in the Plan are to serve as a starting
point for a collaborative process to develop rules and methods for DUP in Vermont. The
collaborative will seek to provide to the PSB recommendations on, among other things,
guidelines for use in DUP activities by individual electric utilities, procedures for revising
IRP filings to reflect the principles and practices of DUP, and externalities and risk
adjustments (including methodol ogies) to be used in DUP. Electric utilities are expected to
develop the necessary skills and capabilities to perform DUP, and coordinate their activities
with the EEU. °

The Plan referred to in the quoted text was the Power to Save: A Plan to Transform Vermont’s

* Docket No. 5983, Order, February 27, 1998, at 155.
® Docket No. 5980, Order, September 30, 1999, at 57.
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Energy Efficiency Markets (May 23, 1997), which had been produced by the DPS and which
contained proposed DUP guidelines.

The collaborative resulting from Docket 5980 led to the development of an initia set of planning
guidelines in September 2000. In Phase | of the initia stipulation between the DPS and the utilities,
the parties agreed to use an initial set of Planning Guidelines for Distributed Utility Planning (DUP)
analysis. Although there were disagreements among the parties in Phase | of the Collaborative, they
agreed to attempt to resolve those differences in Phase |1, and established a workplan to review the
relevant issues. The Phase |l collaborative resulted in a Memorandum of Understanding (MOU)
approved by the PSB in January 2003. That later MOU attached avoided cost assumptions to be used
in DU planning and created the ASC’s.

Since the Guidelines and assumptions are based on data that originally appeared some six years ago,
the DPS believes that it may be useful to revisit them and the assumptions wsed for DU Planning to
better reflect current market conditions and changes in the region’s transmission pricing rules.

DISTRIBUTED GENERATION (DG) AND INTERCONNECTION
STANDARDS

Distributed Generation in Vermont and other states typically rely on renewable fuels. They include
inverter-based, induction, and synchronous generators, listed in order of complexity with regard to
interconnection.® Examples of DG in Vermont include wind generators, microturbines, photovoltaic
(PV), methane-fueled generators, and other types of customer-owned, behind-the-fence generators.
Inverter-based DG's generally are preferable from an interconnection standpoint, as they do not
produce fault currents and transients often encountered on induction or synchronous machines.

For several decades, federal laws under PURPA designated generators rated less than 80 MW and
with overall efficiency of greater than 50 % as Qualifying Facilities. Electric utilities were obligated
to pay generators achieving QF status payments based on avoided costs. More recently, the Federa
Energy Regulatory Commission (FERC) has adopted interconnection standards for large (greater than
20 MW) and small generators (20 MW and less) as a mandatory component of Open Access
Transmission Tariffs (OATT) for jurisdictional utilities. The rules for large generators are final, while
small generator rules have been developed but are under review. Each set forth application
requirements such as review methods, screening criteria, unit performance standards, interconnection
studies, and cost responsibility but excludes payments for generation output.

FERC' s interconnection standards apply only to requests for interconnection on jurisdictional
transmission facilities or to distribution facilities where exports are anticipated. All other
interconnection regquests would be subject to state interconnection standards. Notably, only afew
states such as New York, Texas, and California have fully developed interconnections standards,
although several other states such as Massachusetts have made substantial progress. FERC rules for
small generators likely will be employed as a proxy in states which do not have or that do not plan to
develop interconnection standards.

6 Asarule of thumb, purchasers of rotating devices less than 1MW usually select induction rather than
synchronous machines due to cost.
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Vermont interconnection standards and requirements for net metered installations are set forth in Rule
5.100. Most interconnections involving small, independently owned generators have been achieved
via negotiation with the local utilities.

Vermont has addressed DG in the context of DUP and IRP. In the approved Phase Il MOU in Docket
6290, the parties agreed that, for DUP DG, the interconnection standards that shall apply are the
Ingtitute of Electrical and Electronic Engineers (IEEE) standards P1547, unless the utility and the DG
operator agree otherwise.

A key issue Vermont needs to address for DG options is back up or standby rates, as the cost of
standby service can be a mgjor determinant in the cost-effectiveness of DG. Utilities in some states
(New York and Massachusetts) have tariff-based ratesfor back-up service while other states are
addressing back-up rates. The imposition of back-up rates for DG interconnections often is highly
contentious.”

The economic value of Distributed Generation may be further affected by adoption of nodal pricing
currently before FERC.? Although many Distributed Generation units will interconnect to distribution
systems, the presence of them on a higher-cost node may benefit loads connected to the node as the
amount the loads pay will decline to a greater degree than nodes where costs are lower. Existing DG
rules in other states and Vermont do not recognize this potential benefit. Local DG may aso serve to
defer transmission investments, both high voltage and subtransmission, if the penetration and diversity
of DG in an areais sufficiently high. Establishing a clear and consistent credit mechanismisa
significant challenge due to regulatory and institutional issues. For example, some high load factor
DG technologies may be considered more “firm” from a capacity standpoint than lower capacity
factor DG such aswind and PV technologies. Itislikely that DG with lower capacity factors will
provide mostly energy benefits. Such technologies would still provide benefits to loads located on
higher cost nodes and such value should be reflected in area planning. The DPS is currently
addressing DUP options for ten constrained areas in Vermont through established Area Specific
Collaboratives discussed below. The ISO-NE RTEPO3 report includes DG, but does not expect
significant penetration for at least 10 to 15 years.”

AREA SPECIFIC COLLABORATIVES AND DISTRIBUTED UTILITY
PLANNING

As part of the Phase Il Memorandum of Understanding in Docket No. 6290, ten different Area

" Developing back-up rates applicable to all interconnections requested is particularly challenging given the
DG technology type and application. For example, DG uses include emergency power, peak shaving,
combined heat and power, base load and low capacity factor applications. Each may have distinct capacity
factors, load following features, protection requirements, mai ntenance schedules and other operating
conditions that can create a wide range of standby charges, some of which may preclude the cost-
effectiveness of the technology.

8 Even under current zonal pricing, the value of DG can be high and reflect the value of the distribution
system constraint, however, under such circumstances, the cost of the constraint is effectively “socialized”
across all nodesin the zone. The full value of the DG may not be fully recognized by the load serving
entity in the local area of the constraint.

® The reason for the lag is not readily apparent. However, the current glut of generation capacity in the
region may be influencing the siting of any generation source, whether utility-scale, or small-scale DG.
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Specific Collaboratives were formed. (Appendix E shows the affected areas in relation to patterns of
population growth.) The ASC'’s include areas where local distribution and/or subtransmission, and
possibly high voltage transmission systems are or soon will be unable to reliably serve areaload.

The list of ASC's include the following areas:

Central Area DUP Target Area

Milton Distribution DUP Target Area
Milton Subtransmission DUP Target Area
Southern Loop DUP Target Area

Stratton Distribution DUP Target Area
Tafts Corner Substation DUP Target Area
Digital Injection Line DUP Target Area
Lamoille County Loop DUP Target Area
Mount Snow DUP Target Area

White River Junction DUP Target Area

An eleventh ASC addressing the Burlington waterfront was formed in late 2003. Each has focused on
a specific local areain Vermont where local area T&D capacity resources are either constrained today
or forecast to be constrained as a result of anticipated growth in the near future.'

The first ASC to be completed was the Digital Injection site (Docket No. 6797), on March 27, 2003.
Two others, a combined one examining the Milton sub-transmission and Milton distribution, and one
for the Central Area and Killington Ski Area, have been put on hold, as anticipated local load growth
has declined. The parties agreed to continue to monitor load growth in these areas, and reconvene the
ASC when the parties felt the time was right for evaluating alternatives. More recently, the White
River Junction ASC was completed in April 2004.

The remaining ASCs continue. Under the rules agreed to by the participating parties in Docket No.
6290, the ASC negotiations are treated as confidentia until the parties file decisions with the PSB.
Under a stipulation, quarterly status reports are filed with the PSB for each ASC until its completion.™*

The MOU in Docket No. 6290 attaches aform for the selection of local areas for DUP analysis. A
decision using this form has the legal status of a presumption that can be challenged before the PSB.
The form provides the utility with a*“checklist” to determine the likelihood that DSM and DG
alternatives could meet local area capacity needs and succeed in deferring the need for T&D
investments.

19 The Burlington waterfront ASC was formed as aresult of adesire by the City of Burlington to remove
several existing overhead transmission and distribution lines along its waterfront, rather than a specific
local area constraint.

11 Copies of the quarterly status reports can be obtained from the PSB or the DPS.
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DUP: CHALLENGES FOR THE FUTURE

As DUP has evolved in Vermont, several challenges have emerged. Firt, there is tension between the
desire to use fossil-fuel based distributed generation resources, such as natural gas-fired combustion
turbines or small diesel engines to meet local area capacity constraints and the need to avoid increases
in local area air pollution levels. According to the Agency of Natural Resources (ANR), Vermont
meets “ attainment” standards established under the U.S. Clean Air Act. If local pollution levels
increase, Vermont could fall out of attainment, which would have adverse financial consegquences on
the state. The DPS believes that Vermont’s electric utilities, the PSB, and the ANR should work
collaboratively to determine model siting-guidelines for fossil-fueled distributed generation resources
(and biomass resources) to ensure that utilities are not caught between different regulatory standards
and priorities. Development of such guidelines will help reduce the costs borne by ratepayers while at
the same time ensuring that Vermont's air quality is not jeopardized.*?

A second issue associated with siting all types of distributed generation is the need to minimize
adverse local environmental impacts, including aesthetic impacts. Siting most types of local
generating units are likely to face local opposition by residents concerned about pollution, noise, and
visual impacts, unless the distributed generation under consideration is located at relatively isolated
industrial sites. Proposed distributed wind generation projects, for example, have been highly
controversial because of their potential aesthetic impacts on ridgelines. Such projects will require an
adequate transmission infrastructure with which to inject the electricity generated into the New
England grid.

A third issue concerns the need to better integrate the transmission planning efforts of VELCO with its
individual member utilities' local distribution planning efforts. Currently, VELCO has little
involvement in local area planning activities, such as the ASCs. Yet, investments made at the local
distribution level may affect VELCO’s need for new transmission upgrades. Furthermore, there must
be adequate interconnection standards to ensure that DG units are operated in a manner that does not
destabilize the state’ s transmission system. The gap between VEL COs own planning and the delivery
of generation or efficiency solutions requires a systematic and sustainable solution. The DPS will
continue to work with the utilities to develop a framework that ensures that least cost solutions, be
they generation, transmission, distribution, or efficiency can be secured. As outlined elsewhere in the
Plan, ample opportunity must be given for meeting needs through appropriate T& D, distributed
generation, efficiency services, and/or the delivery of such services through competitive market
aternatives.

A fourth issue concerns specific regulatory and financial issues that can arise when distributed
generation or DSM resources are selected as making up a least-cost set of local area capacity
investments. Unlike “poles and wires’ investments, both distributed generation and DSM resources
provide energy benefits. In the case of distributed generation, there may be questions as to who will
own generation units, how will the cost be financed, and how will the owners of such units be
reimbursed? It will be important to develop clear guidelines for ownership and financing to ensure
that there are no barriers to development of cost-effective DSM in specific local areas.

12 This proposal parallels similar proposals for wind-siting following the work of the Advisory Commission
on Commercial Wind Energy. Final recommendation were delivered to the Governor on December 15,
2004 and are available on the DPS web site www.state.vt.us/psd. See also, the discussion in Chapter 5 and
the action Plan discussion in Chapter 11.
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A fifth issue concerns operational guidelines and standby rates for customers who install distributed
generation to both meet their own generation needs and to provide local area capacity support. Not
only must these customers agree to dispatch their distributed resources as required by the local utility
(assuming the resource is dispatchable, like a combustion turbine), but there must be adequate steps to
ensure that unexpected unavailability of the customer’s distributed generation does not exacerbate
local area capacity constraints and impose costs on other utility ratepayers.

DU PLANNING: NEXT STEPS

One of the conclusions reached in the semi-annual DU Planning meetings (which are required under
the terms of the Phase II MOU in Docket 6290) is the need to upgrade the avoided cost data that has
been used in the ASCs to determine the availability of cost-effective DSM aternatives. In addition, it
may be appropriate for DPS to work with utilities to review appropriate planning and anaysis tools,
including tools that begin to examine appropriate levels of reliability for specific areas, and whether
there is aneed to develop specific loca areareliability standards. The DPS believes this latter issue
will become more important given the increasing importance of electricity in Vermont’s economy.

RECOMMENDATIONS

Vermont regulators and utilities should review the IRP process and implementation
to ensure sound management decision-making is occurring and that the current
process is being used effectively.

Vermont utilities should employ advanced decision and analytic techniques in
electric utility integrated resource plans and DUP.

As new integrated resource plans are developed and submitted, these plans should
adequately account for uncertainties regarding future load growth, fossil fuel prices,
wholesale electric prices, environmental cost considerations, and the costs of new,
cleaner generation technologies.

Vermont stakeholders, including electric utilities, utility regulators, those with
expertise in developing and deploying DG systems, and ANR should work
collaboratively to determine model siting guidelines for fossil-fueled distributed
generation resources (and biomass resources). Vermont regulators and utilities
should establish appropriate backup rates for DG resources.
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Chapter 9: Designing Resource
Portfolios for 2015, 2025 and
Beyond

INTRODUCTION

The challenge for Vermont’s future is to meet its electric energy needs in away that is adequate,
reliable, secure, affordable, efficient, and environmentally sound! The path to achieving these
objectives is not paved with simple solutions. There is no electric resource that offers a“perfect”
solution. All of Vermont's electric resource choices require tradeoffs among cost, adequacy,
reliability, efficiency, and environmental impact. The magnitude of the challenge is further increased
by the fact we do not know, with any certainty, what the rules, structure or status of the market will be
in the next three years, let alone in 2015 or 2025.

Figure9-1
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Today, Vermont's electric portfolio is heavily concentrated in just two resources. Hydro Québec (HQ)
and Vermont Yankee (VY), which supply two-thirds (about 600 MegaWatts (MW)) of the state's peak
electricity demand. As Figure 9-1 shows, Vermont has enough resources to meet the bulk of its needs
through 2012. When the VY contract expires in 2012, a significant amount (about 300 MW) of
Vermont’s resource supply will need to be replaced. Further exacerbating Vermont’s coming supply
gap is the ramping down of the committed supply under the Hydro Québec/V ermont Joint Owners
(HQ/VJO) contract from a high of 305 MW through 2012 down to 31 MW in 2016, with further
declines thereafter. (See Table 9-1.) Furthermore, there is at least some risk of loss of power from
VY as early as 2007 due to exhaustion of on-site, high-level nuclear waste storage, unless additional

1 Title 30 V.S.A 8202a
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storage is approved. (For more detail, see the discussion of VY in Chapter 4.)

Table9-1
HQ - HONJO
RAMP-DOWN 2012-2015
YEAR MW
Through 2012 305
2013 249
2014 249
2015 249
2016 31
2017 6
2018 6

One should note that the way of doing business in the electric industry has change since the initial HQ
and VY contracts were implemented. The establishment of an active New England wholesale market
administered by an Independent System Operator (ISO-NE) and the creation of a merchant generation
supply has moved the resource procurement paradigm from long term buying and build-your-own
generation to the paradigm of a commodity based market? The electric power market has become
like any other traded commodity market with all the physical and financial instruments available for
inclusion in aresource portfolio. (For more detail, see the discussion in Chapter 7.) It isimperative
that those responsible for resource procurement and management understand the options available in
constructing and managing a portfolio. In the context of these emerging markets, traditional
investments in owned generation or long-term contract commitments can serve as a hedge from
exposure to the prevailing market conditions.

The time is now for Vermont to begin planning how and when to increase the diversity of its electric
resource portfolio. Thiswill mean including more resource types and suppliers and different types of
pricing contracts to reduce the risk of market uncertainty and supply disruptions. Ultimately, the goa
must be for Vermont to have a diverse electric supply portfolio both in terms of the duration and type
of power supply.

CURRENT ELECTRIC PORTFOLIO

The composition, benefits, environmental impact, and shortcomings of Vermont's current resource
portfolio are discussed in Chapter 4. A brief reiteration of the portfolio composition is: 34% Nuclear,
32% HQ, 13.5% System (Market), 6.5% DSM, 6.4% Small Hydro (Instate), 4.6% Other Renewables,
1.5% Oil and 1% Gas. Some existing resources will likely have to be replaced (especiadly VY and
HQ) and additiona resources will be needed to meet increased growth in load. The challengeisto

2 At present, the commodity that istraded is typically short-term in nature (day-ahead or reak-time).
Increasingly long term purchases of the electricity commodity are being freely traded through merchantile
exchanges such asNYMEX. Liquid markets are now available for “strips’ of electricity over periods of
days, weeks, or even several years over defined period. Asthe market develops and matures, it seems
likely that new products and longer-term commodity purchases will evolve.
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meet Vermont’s electric energy needs in a way that addresses the goals of adequate, reliable, secure,
affordable, efficient, and environmentally sound energy.

Figure9-2
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REPRESENTATIVE ELECTRIC PORTFOLIOS IN 2015 AND 2025

This plan, like the 1994 Plan, does not and cannot responsibly prescribe a specific electric supply
portfolio for Vermont utilities. The electricity market is complex and ever changing. Utility
managers are expected to develop a sound decision-making framework that assures sound planning
and decision-making at the time that decisions can or must be made. Nevertheless, it provides a useful
perspective to think about what Vermont’s future supply portfolio might look like. As part of a Public
Workshop process held in March 2004, participants were asked to develop what they considered to be
aviable resource portfolio for 2015 and how that should evolve going forward to 2025. The primary
purpose of the exercise was to layout a path toward goals that are desirable from a worldview today.
The exercise was comprised of an examination of the current resource mix, an identification of future
needs, an identification of possible actions in the event of extraordinary occurrences, and a discussion
of the relative merits of resource options, proposed goals and approaches. The results of the exercise
are presented in Figures 93 and 94. The portfolios represent a consensus among participants. The
economic impact and relative merits of the portfolios were not evaluated, nor were specifics of the
timeline to achieving the goals. The portfolios were developed from a statewide perspective and may
or may not meet the least cost criteriafor a specific utility. In order to comply with this Twenty Year
Electric Plan and to obtain a determination of compliance with 30 V.S.A. "202(f), 248(b)(6), and
other statutes, Vermont utilities must follow the provisions of Docket 5270 and other Public Service
Board (PSB) Orders and Appendix A of this Plan.
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Figure9-3
An lllustrative Example of How Vermont's Supply Gap Might be Filled
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Figure9-4
A Snapshot of Possible Vermont Electric Supply
Portfolios - 2015 and 2025
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In Figure 9-3 the categories are presented as Market, In-state, On-site, Connecticut Hydro, and
Demand Side Management (DSM). Market refers to any combination of instruments, be it contracts
(perhaps an extension of the relationship with HQ), options or spot market purchases. In-state
generation includes, but is not limited to wind, biomass and, in the event of license renewa of VY,
some nuclear energy. On-site refers to distributed generation and, as with in-state, is not limited by
appropriateness of type of generation regarding environmental and aesthetic impact.



2005 VERMONT ELECTRIC PLAN 9-5

Figure 9-5 Workshop Consensus Portfolio Evolution 2002-2025
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Benefits of the proffered portfolios are a degree of local control while still being able to access
positive moves in the market; a degree of insulation from market volatility; and the reduction in load
requirement via DSM. Figure 9-5 isillustrative of how the 2015 & 2025 targets could be approached.
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FACTORS INFLUENCING THE MARKET PRICE OF ELECTRICITY

Like any other commaodity, the market price of electricity is subject to the law of supply and demand.
The supply/demand function for electricity differs from atypica commodity in that, unlike coffee,
corn or oil, which can be logistically and economically stored; electricity is consumed asit is
produced. The exception is hydropower, which has storage capability in reservoirs. The demand for
electricity is 24/7 and varies with peaks in demand over a 24-hour period that can range 100% greater
than the daily minimum. The consequence of lack of storageis that installed generating capacity must
be greater than peak demand (a reserve of 10% is generally required for backup in the event of failure
of some of the network units).

The price for wholesale electric energy depends on three primary drivers: fuel cost, load, and available
generating capacity. The following sections analyze the effect of each of these components.

Figure9-6

New England Electric Prices Track Natural Gas prices

$80.00 $12.00
— $70.00 T I
\ \ + $10.00
$60.00 4
| . i

Nepool Energy Price ($/mW
“w B B
w B a1
o o o
o o o
o o o
e
=
|
i:\
,.Egy
o » @
N » 0]
o o o
o o o
Natural Gas Price ($/Mcf)

$20.00 AR
T $2.00
$10.00
$0.00 t t ’ ’ ’ ’ ’ ’ ’ $0.00
g L& & & ¥ & ¥ ¢ & 9
—®— Electricity Ave. Monthly Clearing Price (NEPOOL)
—A—US Natural Gas Electric Power Price ($/Mcf) EIA
FUEL COSTS

In the past decade nearly all of new generating facilities to come online in New England were non-
fuel-switchable natural gas plants. The primary reason for development of this fuel monoculture has
been because of the environmental attributes of natural gas plants. The consequence of this transition
to aregional fuel-monoculture has been a coupling of the wholesale eclectic price to the price of
natural gas. Figure 9-6 isillustrative of how closely the wholesale electric market price tracks the
price of natural gas. The Northeast is heavily dependent on natural gas for space heating in the winter
and as an industrial source of energy year round. The growth in using gas for electric generation has
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put additional pressure on the constrained regiona gas supply.

The current constraint in the gas supply is driving the price of electricity and is expected to continue
doing so until new supply and transmission resources are brought online to service the Northeast.
Natural gasis expected to be the primary price driver for the next few years (approximately through
2007 or 2008). The magnitude of the impact will be dependent on meteorological factors and the
strength of an economic recovery.

DEMAND

Figure 9-7 presents the data from an extraordinary day and isillustrative of a day of extreme price
swings due to constrained supply caused by heavy load and unavailability of units. In contrast, Figure
9-8 represents a typical 48-hour trading period. In Figure 9-8, load and meteorological conditions are
moderate. The price is represented by a sixth order polynomial trend line and the actua prices are the
blue rectangles. This figure datais a good example of the diurna variations in load and the correlation
with dependency of price on demand.

Figure9-7

Load and Price vs. Time of Day
July 25th and 26th 2001
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Figure9-8

Load and Price vs. Time of Day
October 4 and 5th 2001
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INSTALLED GENERATING CAPACITY

In determining the effect of capacity on price, it isimportant to utilize available capacity rather than
total installed capacity. As discussed previoudy in this section, the inability to store electricity means
that the generation must be instantaneously available to meet demand. Marketers in California
quickly learned how the relationship between demand and available capacity could be manipulated to
extract higher market prices. Evidence has come to light that shows how marketers created logjams
on the transmission lines and shut down generation plants in order to raise prices® Figure 9-9
demonstrates the dramatic exponentia increase when the demand exceeds the 85% of available
generation capacity.

As discussed earlier in this section, the current margina energy price determinant for the New
England region is the price of natura gas, which is expected to be the primary price driver for the next
few years. Asthe price of natural gas beginsto ease, it islikely that generating capacity constraints
will begin to set the margina energy price in New England. Figure 9-10 presents a case for this
possibility. Currently, New England isin a period of surplus capacity due to the over building in the
late 90's and early 2001. The building boom was driven by the restructuring, availability of funding
and expectation by the merchant owners of profit realization. In New England, currently 33,000 MW
of generation are installed. An approximate reserve requirement of 10% leaves 30,000 MW to serve
load. 1SO-NE is projecting this level of demand to be reached by 2010, driven by growth in the

3 June 8: Energy Risk - Enron Tapes Inflame Californians, Ken Silverstein, Director, Energy Issues Analysis, Tuesday,
June 8, 2004



2005 VERMONT ELECTRIC PLAN 9-9

summer peak. Around 2008, without any new merchant generation coming on line, supply will be
reaching and exceeding the critical mass of 85% at which point prices will exhibit exponential
increases.

Figure9-9
Price vs Utilization of Available Generation Capacity
(ISO-NE data - August 2000)
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According to the U.S. Department of Energy’s (DOE) Energy Information Administration (EIA) data
no new merchant generation is currently planned in New England. Thisis primarily driven by the
uncertainty that remainsin the business model of merchant power and the reluctance of the capital
markets to support these projects. Prior to the collapse of the merchant market, investors/lenders were
willing to support projects based on expectations of projected cash flow. This has changed. Investors
and lenders are now, and for the foreseeable future, requiring committed power purchase agreements
before committing to financing a merchant project. These circumstances could present opportunities
for buyers of power to negotiate well-structured power purchase agreements on favorable terms.

| SO-NE continues to advance its LICAP proposa as a means of providing stable payment to
generators in return for their availability as reserve capacity. The Department of Public Service
(DPS), the PSB, and peer counterparts in New England have been active participants in the proceeding
to ensure that ratepayers do, in fact, receive the expected reliahility in return for these payments.
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Figure9-10

Approaching a Capacity Stressed Power Market
(Historical and Projected ISO-NE Summer and Winter Peaks)
35
2003 Installed Generation ‘ ‘ ‘ ‘ ‘ ‘ TH ‘ ‘ ‘ _‘» L "' - ‘ ‘
30 |!T|I‘Ll. -r
T - "
; TIT I 14 2l
- L

525 411 T 4= n.-l.".;i.--.
= - = -|- .-l.".-l.-l.- _ A= == » - =
c .- D P B T Bt B
©20 =t A
7
>
o
15
|_

10 4 a

ENC A N R I G R S G G P S 4

E—3 Summer Peak I \Vinter Peak Summer (ISO Base Case)
etm==\\iinter (ISO Base Case) 2003 Installed Generation Capacity = = = Linear (Winter Peak)

" = = |inear (Summer Peak)

In the interim, prior to the termination of the HQ and VY contracts, careful attention should be paid to
developments and trends in the supply sector. Utilities should be aware and prepared to evaluate
opportunities as they present themselves. A portion of the supply deficit due to the ramping down of
the HQ between 2012 and 2015 and the expiration of the VY license in 2012 can and should be filled
by new power purchase agreements. A few years ago, as the markets were embracing the concept of
restructuring, there appeared to be less anticipated need for long term purchased power agreements.
Cdlifornia, in its restructuring experiment, declared that power purchase agreements were void and
had to be made through the market. The result was wildly fluctuating prices and supply instability,
resulting in bankruptcy of some of the market players and nearly bankrupting the state. While
bilateral supply contracts remain common, the duration of typical agreementsis for shorter than
historical experience.

It is paramount that the costly mistakes of the past not be repeated when structuring new power
purchase agreements. All new contracts should be executed and performed in an atmosphere free
from duress.

MAKING ELECTRIC PORTFOLIO CHOICES

Energy markets are fraught with uncertainty. It colors the way we must approach future energy
resource decisions. No matter how much planning we do, the world is unlikely to cooperate. The
unforeseen will arise and “unlikely” events will occur. That is the planner’s lot.

Regulated utilities are expected to seek out and undertake actions that are beneficial to their ratepayers
and fair to their owners. Management of a utility involves the careful balance of the interests of the
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investors and the ratepayers. The regulated utility has an obligation to deliver alow cost product to the
ratepayer while returning a reasonable rate of return to the investors. Requisite to practica
management is the utilization of decision analysis techniques in resource analysis, planning and
decision making issues of uncertainty, risk, diversity, and flexibility. These techniques are the subject
of Chapter 8. Table 9-2 illustrates strategies that utilities may employ to deal with risk under a variety
of market conditions. Theillustrative list of variables and table of strategies, while in no way
comprehensive, is an example of the expansiveness of the decision analysis matrices that portfolio
management entails.

A major component of electric rates is actual power costs that should be managed through ongoing
exercises in decision analysis that review critical market and non-market uncertainties. All elements
of a utility's power supply mix, both those in place and available as options, must be viewed as parts
of an entire portfolio. Portfolio management will require utilities to balance costs and risk. This
approach is well established in utility supply planning. The challenge of utility portfolio planning isto
systematically apply this principle so as to spread known risks without overly increasing costs.

A starting point in developing a portfalio is to:

» Identify needs and horizon
» Identify the type of market cycle
Rising Price or Market Tops
Neutral — Prices Trend Within Narrow Range
Falling Prices or Market Bottoms
» ldentify resources, including
Bilaterals
SO Market
Owned Generation
Futures (ideally load following instruments)
Participation
» Determine acceptable levels of risk

Portfolios can be designed to meet power supply needs under a variety of scenarios. These can be
characterized by probability distributions. A number of elements must be evaluated and balanced
when composing portfolios under various scenarios, including:

Price

Diversity (fuel, duration, counter party, staggered mix, €tc.)

Flexibility

Timing

Long term vs. short term

Use of financia hedging instruments (such as call/put options)

Contracts vs. physical generation (“iron in ground”)

Resources balanced between base, intermediate and peak supply characteristics

vV Vv vV vV v vVVvY

Ultimate resource decision balance containment of cost with sufficient resource balance and risk
tolerance
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Table9-2 lllustrative Risk Mitigation Matrix

Neutral — Prices trend within narrow range

Evaluate position and risk annually, more frequently in volatile markets
Use Neutral markets to establish strategic positions against either extreme rising of falling market conditions.

Unmet Need 1- 2 yrs.
Last 10% ISO Market +
of load Futures
ISO Market +
20 — 50% Bilateral Contracts
of load
Bilateral Contracts +
50 — 100% Baseload
of load Futures

Unmet Need Horizon

3-5 yrs.

ISO Market +
Peaking Bilaterals

Laddered Bilateral Contracts

Laddered Bilateral Contracts +
Participation

5 — 10 yrs. and beyond

ISO Market
+

Peaking Capacity

Laddered Bilateral Contracts +
Participation

Laddered Bilateral Contracts +
Participation

Rising Prices or Market Tops

Expos
ure

More $

stake

Even
more
$ at
stake

Minimize or avoid making commitment to long term contracts and participation — sellers will be demanding a premium and or buyer
winds up paying above market when prices fall
Avoid buying intermediate or long term at market tops. Ideally one would be positioned prior to run up as per Matrix I.
Unanticipated needs should be covered for downside by short position.
*Try and be net seller

Unmet Need Horizon

Unmet Need 1- 2 yrs.
Last 10% 1ISO Market +
of load Sell Futures
Short
20 — 50% 1ISO Market +
of load Short Term
Bilateral
Contracts
Short Term
Bilateral
50 — 100% Contracts +
of load Baseload
Futures

3-5 yrs.

ISO Market +
Sell Futures Short

Short Term Laddered

Bilateral Contracts

Short Term
Laddered Bilateral
Contracts +
Participation*

5 — 10 yrs. and beyond

Wait for market conditions to change

Wait for market conditions to change

Wait for market conditions to change

Falling Prices or Market Bottoms

Lock up as much of anticipated need in long-term low rate contracts even if at slight premium over market.

Sellers willing to sell long term

Position for profiting from next up cycle in market

Unmet Need

1- 2 yrs.
Last 10% ISO Market
of load +
Peaking Bilaterals
ISO Market +
20 - 50% Bilateral Contracts
of load

RECOMMENDATIONS

Unmet Need Horizon

3-5 yrs.

1SO Market +

Peaking Bilaterals
+

Be Long Futures

Laddered Bilateral
Contracts

5 —10 yrs. and beyond

ISO Market
+
Peaking Capacity
+

Peaking Bilaterals
Wait
Laddered Bilateral Contracts longer
term
+
Participation

Exposure

More $ at stake

Even more
$ at stake

Exposure

More $ at stake

While it is not the objective of this chapter to define al the steps that will be needed in the future to
obtain the eectric portfolio that Vermont will need in 5, 10, or 20 years, there are a number of
concrete steps that can be taken to begin to address Vermont's future energy needs. In addition to
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steps outlined in other chapters of the Plan, these are:

>

Monitor and evaluate electric generating resource portfolio diversity. Ensure that Vermont's
overal eectric portfolio is sufficiently diverse, especiadly in light of the potential loss of major
generating supplies.

Look to mitigate the risk associated with reliance on a unit contingent contract with Vermont
Y ankee for such a significant portion of the annual energy needs of the State.

Additionally, examine the implications of a potential license extension, since an application for
extension will need to be submitted to the Nuclear Regulatory Commission within the next three
years.

If it becomes evident that VY is not to be shut down prematurely in 2007 or 2008 over a lack of
new dry-cask storage, it will be important to begin planning for the plan